50 CENTS 



ENGINEERING EXCELLENCE 






LOOKING FOR. 


L- STRETCHY SOLDER? 
RUBBERY GLASS? RESILIENT ASBESTOS? 



SILICONE RUBBER 


Have you a materials problem? Perhaps you're presently using 
materials such as glass, asbestos, solder, mica or graphite to join, 
resist chemical attack or insulate an assembly— particularly at 
high or low temperatures. But, could you reduce replacement 
or assembly costs, improve the design or lengthen the life of your 
product if these common materials were resilient? 

Rubber is resilient, but ordinarily you wouldn’t think of rub- 
ber for use at high or low temperatures. General Electric silicone 
rubber, however, remains flexible at temperature extremes, is 
chemically resistant and dielectrically strong. That's why it is 
being used to replace— and improve upon— many common engi- 
neering materials. You can see a few examples on this page. 

FREE BOOKLET GIVES MORE FACTS 
Find out more about the many possibilities G-E silicone rub- 
ber offers you. Write for your copy of “Imagineering with Silicone 
Rubber." This informative booklet suggests how you can put 
G-E silicone rubber profitably to work in your business. 


G-E silicones fit in your future ! Na 


GENERAL® ELECTRIC 
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a Our nation’s naval air arm has come 
^ a long way since the days when the 
young Lieutenants Towers and Ellyson 
learned to fly. 

And through the years, these great ad- 
vances in aeronautical engineering have been 
matched by equally important develop- 
ments in aviation fuels. 

Phillips Petroleum Company, a pioneer 
in the development of fuels for all ranges of 
flight, is today one of the country’s largest 
suppliers of aviation gasolines for commer- 
cial, military and private use. Phillips is 
always ready with new fuels for the very 
latest developments in turbo-props and jets 
... in addition to supplying great quantities 
of 115/145 grade aviation gasoline. 

Rely on Phillips for dependable, high per- 
forming aviation products. 

AVIATION DIVISION 

PHILLIPS PETROLEUM COMPANY 

BARTLESVILLE, OKLAHOMA i TV „ 

Aviation Products 
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do they use SEAMLESS 
steel tubing in an airplane? 


• Seamless alloy steel tubing has the highest strength, for its 
weight, of any structural section you can use in an airplane. 
This is why Shelby Seamless Steel Aircraft Tubing is so 
adaptable for longerons, engine mounts, propellers, landing 
gear and other highly stressed aircraft parts. 

National Tube has kept its finger on the pulse of the air- 
craft industry ever since it became an industry. We have 
produced high quality seamless tubing for over 60 years, 
continually adapting it to the changing and increasingly 
severe requirements of aircraft manufacturers. 

Shelby Seamless Aircraft Tubing, made exclusively by 
National Tube, is available in a very wide range of diam- 
eters, wall thicknesses, steel analyses and heat treatments. 
When you specify Shelby, you can be sure of the highest 
quality tubing, made by the world's largest manufacturer of 
tubular steel products. 



U‘S'S SHELBY SEAMLESS Mechanical Tubing 


NEWS DIGEST 


Domestic 

Senate confirmation was expected 
promptly last week of President Eisen- 
hower's nomination of Frederick B. Lee 
as Civil Aeronautics administrator and 
of Hamar Denny as member of Civil 
Aeronautics Board. (Appointments of 
these two men was forecast in Aviation 
Week Feb. 23, p. 7). 

Janies Henderson Douglas, Jr., World 
War II chief of staff of the Air Trans- 
port Command, has been sworn in as 
Undersecretary of Air Force. 

Proposed merger of Temco Aircraft 
Corp. and its subsidiary, Luscombe Air- 

E lane Corp., will be voted on by stock- 
oldcrs at two meetings Apr. 2 in Dallas. 
The agreement calls for exchange of 
three shares of Luscombe stock for 
one share of Temco. Merger is pro- 
posed because of the economy possible 
in operation of Luscombe as a Temco 
division. 



CIVIL PRODUCTION of new Hiller 12-B 
thrce-placc helicopters, like the one pic- 
tured above, started early this month. List 
price is $36,000. Fulfillment of military or- 
ders on schedule make it possible for the 
Palo Alto, Calif., concern to offer “quick 
delivery.” The 12-B is similar to the U. S. 


Army H-23B and is powered by a 200-hp. 
Franklin engine. Standard equipment in- 
cludes dual controls, avionic trim controls, 
fully enclosed cockpit and skid landing gear. 
The new schedules represent Hiller's first 
large-scale copter production since start of 


Contracts totaling $26 million for jet 
engine power packages and airframe 
components have been awarded by 
Boeing to Rohr Aircraft Corp., pushing 
the Chula Vista, Calif., firm’s backlog 
to $185 million. Another Boeing sub- 
contract of a “sizable” amount for flaps 
and control surfaces is announced by 
Twin Coach Aviation Division, Buffalo, 
N. Y. 

Aircraft Service Assn, is pooling in- 
dustry-wide facilities and experience to 
assist the armed forces in attaining 
"efficiency, economy and safety ... for 
greater national defense.” Officers of 
the new organization: Thomas Wolfe, 
Pacific Airmotive Corp., president; 
Robert McCulloch, Temco, vice presi- 
dent, and Max Balfour, Spartan Air- 
craft, secretary-treasurer. 

Operational record in the Far East 
of 2,000 flying hours has been set by a 
Fairchild C-l 19 Flying Boxcar attached 
to a USAF squadron based in Japan. 

J. W. Miller, former independent 
airplane manufacturer and retired en- 
gineering professor, died Feb. 26. 

Air Transport Assn, seminar on Con- 
stellation airliners will be held Mar. 
24-26 for engineering and maintenance 
personnel from 15 airlines at Lockheed’s 
Burbank, Calif., plant. 

Helicopter design will be taught by 
Stanford University’s Division of Aero- 


nautical Engineering in classes sched- 
uled to start during the spring quarter. 

Aeronautical Engineering scholarship 
for two years of study at Georgia In- 
stitute of Technology has been set up 
by Hawthorne School of Aeronautics. 
Moultrie, Ga. 

Slick Airways has joined the Flight 
Safety Foundation, boosting the organi- 
zation’s membership to more than 20 
airlines and 3,000 pilots. 

Lane Aviation Co., Columbus O., 
and Lynch Flying Service, Billings, 
Mont., have been granted licenses to 
fly chartered planes from their home 
airports to limited areas in Canada. 

Financial 

Flying Tiger Line predicts gross rev- 
enues of more than $25 million for the 
year ending June 30, compared with last 
year’s $22 million. 

Solar Aircraft Co., reports total sales 
of $51,552,800 for nine months to Jan. 
31, a 42% increase over the same period 
a vear earlier. Net income was $2,- 
188,400. 

Ryan Aeronautical Co. reports sales 
totaling $9,886,180 during the three- 
month period ending Jan. 31, producing 
a net profit of $381,217 after taxes. 

Doinan Helicopters’ authorized capi- 


talization has been increased by stock- 
holders from 600,000 to one million 

Boeing Airplane Co., Seattle, earned 
a net of $10,167,366 during the first 
nine months of 1952, compared to 
$17,140,751 for all of 1951. The com- 
pany has declared a $1 per share divi- 
dend to 14,500 stockholders of record, 
a total payment of $1,642,000. 

International 

Pieter J. C. Vos, managing director 
of Fokkcr Aircraft Co., died Feb. 23 
in Amsterdam. 

Italy’s Fiat Spa Corp. has been 
granted a $9-million USAF contract for 
J35 spare parts. 

Portuguese air cadets will arrive this 
week in Canada for training at North 
Atlantic Treaty Organization bases set 
up by the Canadian government. 

Canada's Department of Defense 
ordered aircraft frames and equipment 
totaling $8,219,000 during the first six 
weeks of 1953. 

West Germany’s new airline is named 
Luftverkchrsbedarfsgesellschaft Ag (Air 
Transport Equipment Co. Ltd.). 

Scandinavian Airlines Svstcm-oper- 
ated jointly by Sweden, Norway and 
Denmark-reports receipts last year to- 
taled $184 million. 
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THERE’S A BIG DIFFERENCE 


...in Clamps, too! 

The big difference in clamps used in the 
fabrication of sheet metal riveted and welded 
sections of aircraft is precision. Monogram 3-H 
Safety Clamps are precision -made to do a 
precision job and offer many big advantages: 

• Needles always uniform. 

• Needles maintain true alignment. 

• Greater spring tension. 

• One piece construction. 

• Safe, will not fly apart. 

• Sturdier, last longer. 

• Proven in 12 years use. 

Write today for catalog on the many types and 
sizes of Monogram 3-H Clamps and applying 
tools. 
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NEW BELL COPTER FLOWN— Initial photograph of the new Bell XHSL-1 anti-submarine warfare tandem copter which was flown 
for the first time at Fort Worth, Tex., Mar. 5. Photo has been extensively retouched. Craft is powered by a 1, 900-lip. P&WA R2800 
mounted just forward of the tail. Considerable avionics gear is carried in the XIISL-l’s long, narrow fuselage. 



New Aircraft 
In the News 


TWIN-NAVION DELIVERY— Miami bank executive 
Hood Bassett (left) accepts delivery of his new Twin- 
Navion business plane from Jack Riley, president of 
Riley Aircraft Co.. Ft. Landcrdale, Fla. The twin- 
engine lightplane lias attracted considerable attention. 
Temco Aircraft Corp. is slated to build 100 Twin- 
Navions at Greenville, Tex., under contract from Riley. 
Powered by two 150-hp. Lycomings, top speed is 178 
mph. Gross weight is 2,950 lb. 




for these VITAL AIRCRAFT REQUIREMENTS 



Flexonic 


REX-FLEX 


WITH REQUIRED FLEXIBILITY 

In the many critical connections above where flex- 

the engineering "know-how” and manufacturing 
skill that goes into every REX-FLEX assembly is 
of primary importance. Where so much depends 
upon a thin piece of stainless steel, you cannot 
afford to gamble. Flexonics Corporation offers ex- 
perience second to none in the development and 
fabrication of all types of flexible stainless steel 


ts for ai 


i additi 


plications indicated in the ct 
aircraft illustrated above, Flexonics Corporation 
manufactures many vital assemblies for jets. 
Whatever your needs in stainless steel flexible 
metal hose, bellows, ducting or flexible metal 
connectors, REX-FLEX will provide the answer. 
Flexonics engineers will be pleased to go over 
your requirements with you. Write, wire or phone. 


pyxyinlum, i 


WHO'S WHERE 


In the Front Office 

John K. Northrop, former president of 
Northrop Aircraft, Inc., has been retained 
by Garrett Corp., Los Angeles, as part-time 
consultant to president J. C. Garrett 

Kenneth L. Burroughs has been elected 
president of Aeronautical University, Chi- 
cago. 

Virgil W. Hackctt is president of Execu- 
tive Aircraft Co., Kansas City, Mo. Other 
officers of the new airplane service and re- 
pair firm are Lee Florence, vice president; 
Louis S. Bishop, secretary, and Paul Camp- 
bell, service manager. 

Dawson J. Bums, consultant to Sperry 
Corp., has been named president of 
Wheeler Insulated Wire Co., Waterbury, 
Conn. 

Lawrence A. Hyland has been elected 
vice president-engineering of Bcndix Avia- 
tion Corp., Detroit. 

Dclmond L. Getz is the new vice presi- 
dent-engineering of Steel Products Engi- 
neering Co., Springlield, Ohio. 

P. N. Jansen has been appointed special 
assistant to the senior vice president of 
Boeing Airplane Co., Seattle. New staff 
engineers in Boeing's recently formed sys- 
tems-analysis unit are William H. Cook, 
H. W. Withington, H. J. Longfelder and 
R. G. Christensen. 

William Maxficld has been named assist- 
ant to the vice president-aircraft and en- 
gines, Braniff Airways, Inc. 

Changes 

James H. Stebbins, vice president of W. 
R. Grace & Co., has been elected a director 
of Pan American-Grace Airways. 

W. L. Walker has been named treasurer 
of Alaska Airlines. 

R. M. Hollingshcad Jr. has been elected 
a member of the board of directors, Kellett 
Aircraft Corp., Camden, N. J. 

Roy J. Bcnccchi has been appointed as- 
sistant secretary of Lear, Inc., Grand Rapids, 
Mich. 

L. M. Greening, former president of 
Seattle Air Freight, Inc., is air cargo sales 
manager for Pacific Northern Airlines. 

Gilmer C. Buschardt has been named 
chief engineer of Pioneer Air Lines. 

C. C. Shafer has been appointed chief 
plant and industrial engineer, Chase Air- 
craft Co., West Trenton, N. J. 

James Rustad has been promoted from 
chief engineer to purchasing agent of 
Bonanza Air Lines. 


Honors and Elections 

Don L. Walter, engineering-manufactur- 
ing director of Marquardt Aircraft Co., Van 
Nuys, Calif., and Marquardt engineers John 
A. Drake and James C. Wise have been 
reappointed to technical committees of the 
NACA. 

Mark Mills, consultant to North Ameri- 
can Aviation's atomic research department, 
has been appointed to the scientific advisory 
board of the U. S. Air Force. 


INDUSTRY OBSERVER 

► Despite a growing backlog of British jet transport orders, there is 
likely to be further airline buying of Douglas, Lockheed and Convair 
piston-powered transports before the first orders are placed for an Ameri- 
can-designed jet transport. 

► Allison is preparing to flight test its J71 turbojet in a B-45 flying test 
bed after successful 200 hr. of running in NACA’s altitude test chamber 
at Cleveland. The 9,500-lb.-thrust jet faces a good production future 
as the powerplant for McDonnell-built Demon (F3H) Navy fighters and 
Douglas RB-66 and B-66 bomber types. The J71 also will power an 
advanced version of the Northrop F-89 and the Republic F-105. 

► Advanced development of the Allison turboprop series is scheduled to 
produce the T56, a single power unit rated at 3,750 eshp., and the T54, 
a double T56 unit coupled to a single set of propellers to produce 7,500 
eshp. T54 will be used in the experimental Republic F-84H while the 
T56 is being considered for larger versions of the Lockheed C-130 trans- 
port now earmarked for the 2,750-eshp Allison T38. 

► Look for Northrop’s newly reorganized engineering staff headed by 
Edgar Schmued, designer of the North American Mustang and Sabre, 
to come up with a transonic deltawing fighter design. Schmued is a 
strong exponent of the delta design. 

► First Lockheed F-94C Starfires have been delivered to a USAF combat 
group. They are replacing earlier F-94 models in the all-weather inter- 
ceptor wing at Otis AFB on Cape Cod. 

► Three Sikorsky H-19 Army helicopters will serve as aerial trucks in the 
latest Nevada atomic bomb tests, hauling television equipment onto 
mountain positions to set up a network to transmit the atomic maneuvers 
to a nationwide audience. Marines will also use Sikorsky HRS copters in 
the first assault maneuvers under atomic conditions. 

► Navy planners who are enthusiastc about aerial refueling operations for 
carrier-based aircraft point out that one of the main advantages will be 
for emergency transfusions to aircraft low on fuel as they return to the 
carrier from combat missions. Under present conditions fuel-starved jets 
making emergency landing or ditching disrupt normal carrier landing 
operations and are a tough operational problem. 

► Vickers-Armstrongs now state that their Supermarine Swift fighter has 
flown above the speed of sound several times, but do not indicate if 
transonic flight was achieved in level flight or a dive. The Swift, recently 
rejected by USAF after evaluation for off-shore procurement with MSA 
funds, is scheduled for squadron service with the Royal Air Force this 


► Canadian Pacific Comet 1A crash at Karachi will make it difficult for 
the airline to operate its planned trans-Pacific service this spring. CPA 
has one other Comet on order. Only chance of getting more model 
lAs appears to be from RCAF which has two Comet lAs on order for 
delivery sometime later this year. DeHavilland will build a total of 21 
Comet lAs. 

► Latest check on the off-shore aircraft procurement program indicates 
a $60-million contract for the Hawker Hunter, $86 million for the 
Dassault Mystere IV, and $70 million additional to be spent as “defense 
support” for the European aircraft industry. Best bet for the latter fund 
still is the Gloster Javelin built under license in Italy to meet the all- 
weather NATO requirement. Brig. Gen. Al Boyd, USAF chief test 
pilot, is en route to England for further flight tests of the Javelin. 

► De Havilland DH-110 night fighter again is being considered for a 
small RAF order— possibly 25 aircraft. De Havilland is pushing the 
plane for export sales. 
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New Low Fares Signal . . . 

Boom for Trans- Atlantic Aircoach Travel 


Coach Booms International Growth 

(TWA International and Pan American Atlantic Division 1951-52) 

Revenue passenger-miles; 

(in thousands; 

Summer half (Apr.-Scpt.) Coach First-class Total 

1951’ 15,466 479,679 495,145 

1952 224,011 400,249 624,260 

Winter quarter (Oct.-Dee.) 

1951“ 4,439 201,302 205,741 

1952 90,112 156,952 247,064 

Load factors: 

Summer half Coach First-class Overall 

1951* * 84% 68% 68% 

1952 75% 69% 71% 

Winter quarter 

1951“ 60% 63% 63% 

1952 58% 59% 59% 

“ 1951 coach is Bermuda service of Pan American only. Trans-Atlantic coach of 
TWA and PAA started May 1, 1952, increasing trans-Atlantic volume 50% and 
total Atlantic, Europe and Near East service (which then had no coach rates) by 26%. 
SOURCE: Form 41 reports of carriers to CAB. 


• Half-million passengers 
expected during 1953. 

• Tours and Europe coach 
service new attractions. 

By Lee Moore 

The greatest boom in trans-Atlantic 
travel history starts Apr. 1 when new 
low aircoach fares go into effect. 

Most trans-Atlantic flights already are 
booked solid from April through July 
for Pan American. Trans World Air- 
lines and many foreign flag lines. 

The airlines are juggling schedules 
frantically, trying to get extra flights for 
the peak summer season. 

Here arc the early developments; 

• A half-million air travelers will cross 
the Atlantic to and from Europe in 
1953, TWA predicts. This will double 
the average volume of pre-coach years. 

• Most airlines have increased coach 
schedules 10 to 50% over last summer. 

• Inauguration of European aircoach 
will cut Europe and Near East fares 
10 to 25%. 

• All-expense tours sold by airlines and 
travel agents at rates as low as $10 a 
day arc just beginning to stimulate 
future planning by many of the 50 
million cost-conscious vacationists in the 
U. S. 

• Queen Elizabeth's coronation slated 
for June 2 has trans-Atlantic flights 
booked solid in May and June. 

• CAB delayed approval of the new 
cartel-fare agreements of the Interna- 
tional Air Transport Assn, until last 
week. This has cramped advertising and 
confused some scheduling and ticket- 
ing, but the effect will not be bad 
because of the heavy consumer demand 
for Anril and Mav travel. 

► Serve Meals— This is onlv the second 
year of trans-Atlantic coach rates and 
the first year of coach fares within 
Europe and the Near East. It is this 
new fare structure that CAB delayed 
approving-allegedlv because the air- 
lines refused to show CAB the de- 
tailed resolutions and explanations of 
the IATA fare conferences and final 
agreements. 

The new Atlantic rates will be S5 
higher than last year, to pav for free- 
mcal service, which was not provided 


last year. Airlines say that offering meals 
for sale in the air caused considerable 
waste, since they could seldom predict 
just how mans’ meals svould be bought. 

The intra-European coach fares will 
be 10 to 25% lower than first-class, 
but still much higher than those in the 
U. S. Europe coach fares will average 
8 to 10 cents a passenger-mile, com- 
pared with the 7-cent trans-Atlantic 
coach rate and 4 to 4i cents a mile 
on U. S. coach routes. First-class Euro- 
pean rates are 10 to 12 cents a mile, 
compared with 10 cents trans-Atlantic 
and 6 cents in the U. S. 

► CAB View— CAB approved the trans- 
Atlantic coach fare boost and the Euro- 
pean coach fare cut. CAB had hoped 
the Europeans ss’ould cut coach fares 
considerably more. They are still much 
higher than first-class fares in the U. S.. 
but the Board takes the position that 
this is Europe's business and the U. S. 
should not interfere. 

The Board opinion, issued last week, 
expresses strong disapproval of the way 
the IATA cartel agreements were made. 
The Board therefore refused to give 
approval for nearly three months— from 
Jan. 1 until last week— waiting for TWA 
and Pin American to submit detailed 
explanations of how and why IATA 
made these agreements. 

The IATA resolutions arc so complex 


that Board members and the CAB staff 
say they still do not understand a large 
part of’ them, but approved them any- 
way to pennit European coach fares 
to take effect Apr. 1. 

The Board also points out that in 
approving the U. S. carriers’ member- 
ship in IATA May 1. last year, CAB 
insisted that the airlines submit all 
future data and minutes of meetings 
for its inspection. This is because 
Baird approval of the fare agreements 
gives the airlines immunity from U. S. 
anti-trust laws. “How can we grant this 
immunity." a CAB official asked, "if 
we don’t know what the agreements 

v CAB Objects— The Board opinion last 
week also stronglv criticized two other 
characteristics of the agreements: 

• Making all resolutions interlocking, 
so governments cannot disapprove one 
without nullifying all. 

• Granting special privileges and ex- 
ceptions to individual airlines. 

For instance, the new IATA resolu- 
tions permit Italv to operate first-class 
ln’v-densitv seating DC-6s at coach fares. 
Reason Italy insisted on this is that it 
has too few planes to split up its fleet 
with two types of seating. Another 
example of a special grant is an extra- 
free baggage allowance for Egyptian 
and Greek airlines. They asked this 
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concession as an extra inducement to 
passengers to offset the sales disad- 
vantage of these airlines' comparatively 

► Delays “Emigrant” Fare— CAB de- 
ferred decision on the Pacific fares sub- 
mitted by IATA because they included 
a special “emigrant" fare which the 
Board considers discriminatory— a special 
privilege in the form of price con- 
cession to emigrants. The $500 Hong 
Kong-San Francisco emigrant fare com- 
pares with a $726 regular fare. But 
the Board said this is a legal objection. 

The Board says it is "fully cognizant 
of the desirability of facilitating emi- 
grant traffic,” but adds that the service 
should be furnished through legal pro- 
cedure. such as government charter to 
fly at the proposed reduced fares. 

► Tour Promotion— Package tours may 
do more to increase European travel 
than any move since the basic trans- 
Atlantic fare cut of last year. The vari- 
ous tours offered by airlines and agents 
can greatly lower the living and sight- 
seeing expenses of even the most frugal 
traveler. 

For instance, KLM's "Thrifty Dutch- 
man Tour” costs $10 a day, including 
all essentials-room, board, tips, inter- 
city transportation and sightseeing. The 
tour offers 10 days in any European 
country or area for $100 total. 

Combinations of these tours afford 
further flexibility at modest additional 
cost. The free stopover privilege allows 
a traveler to make one or a combination 
of these tours and then move on to 
other European cities at his own living 
expense but at no additional air trans- 
portation cost. If a tourist is making his 
way back westward through Europe to 
the U. S. from an Italian tour, he can 
stop over in Paris. London and Shannon 
on his return air ticket at no additional 

► Airlines’ Outlook-Pan American and 
TWA are not predicting how much 
their business will increase this year 
over last, but both carriers told Avia- 
tion Week they expect substantial 
gains. 

Here is a rundown on summer plans 
of some major trans-Atlantic lines. 

• Pan American plans to schedule at 
least 11 coach and 18 first-class flights 
per week across the Atlantic. Last sum- 
mer’s coach service started at seven 
flights a week and finished with 14. 

PAA’s DC-6B coaches seat up to 85 
passengers, but the company generally 
confirms advance reservations for only 
80 seats. 

Coach passengers on Pan American, 
as on many other lines, will get almost 
everything first-class service offers, in- 
cluding speed and free meals. Schedule 
time for PAA’s DC-6B coach is 1 3 hr., 
15 min., a half hour longer than first- 
class Stratocruiser service. 

The great demand of U. S. travelers 


tor space to Europe around the time of 
the coronation of Queen Elizabeth led 
Pan American to require ticketing by 
Mar. 1 for space from mid-April through 
June. PAA is asking almost immediate 
ticket purchase to hold additional seats 
reserved on these flights, when they are 
available. 

• TWA predicts that 60% of its inter- 
national passenger service this year will 
be coach, compared with 40% in 1952 
—the first year of trans-Atlantic coach. 
TWA recently told CAB that ulti- 
mately 80 to 85% of all trans-Atlantic 
service will be coach. TWA seems to 
be moving fast toward that goal, with 
60% of sendee already in coach in only 
its second year. 

TWA starts the boom season Apr. 1 
by adding six more coach flights per 
week, making 21 in all compared to 15 
a week this winter. The 14 first-class 
flights bring TWA’s summer trans- 
Atlantic sendee to 35 flights a week each 

The carrier has scheduled 21 trans- 
Atlantic coach flights per week plus 15 
first-class. TWA’s trans-Atlantic coach- 
service Constellations are arranged to 
scat only 59 passengers, compared to 
Pan American's 80- to 85-scat DC-6Bs. 
A TWA spokesman told Aviation 
Week TWA has no plans, at present, 
for either increasing Constellation seat- 
ing capacitv or obtaining additional 

is requiring a 25% deposit to 
confirm all coach rcsen’ations more than 
30 days ahead, and full ticket payment 
within 30 days of departure for the peak 
season— May through July eastbound 
and mid-August through September 
westbound. Deposits must be made 
within 15 days after the reservation. 
Passengers making reservations within 
30 days of departure must pick up and 
pay for their tickets within the week. 

• British Overseas Airways coach serv- 
ice in 68-seat Connies will increase dur- 
ing April to at least nine flights a week 
out of New York and another five from 
Montreal. This compares with six New 
York and three Montreal last summer. 

First-class 55-60 seat Stratocruiser 
service is scheduled at 1 1 flights a week 
from New York and four from Mont- 
real. 

BOAC says the only thing that will 
hold down volume of its conch service 
this summer will be lack of suitable 
equipment. The company hopes to be 
able to schedule a few more than 14 
trans-Atlantic flights per week later on 

All British European Airwavs service 
will be coach except the plush "Silver 
Streak” London-Paris service. 

• Scandinavian Airlines System will 
more than double last year’s service with 
14 coach and six first-class flights per 
week. SAS operates 60-seat DC-6B 
coaches and 34-passenger DC-6 first- 


class planes. Last summer, SAS ran six 
coach and four first-class flights a week 
across the Atlantic. 

• Air France has scheduled eight coach 
and eight first-class flights per week. 

Air France is converting its coach 
seats to new Comet chairs, which may 
add a few more seats to the present 59- 
passenger capacity. 

First-class Constellation seating ca- 
pacity has been boosted from the former 
super-luxury 34- and 42-seat versions to 
a standard 44-seat configuration. By 
mid-summer, the company will have re- 
placed six of its eight first-class Con- 
stellation flights with Super Constella- 
tions. But the extra room will go to 
increased luxury rather than seating. 

Air France this year will start putting 
turboprop Vickers Viscounts on intra- 
European service and later will add jet 
Comet service on medium haul routes. 

• KLM Royal Dutch Airlines this sum- 
mer will increase trans-Atlantic service 
to nine coach and seven first-class flights 
per week. Most coaches are 59-seat Con- 
stellations, but there will be a few DC-4 
flights. Last summer, KLM operated 
five coach and seven first-class flights 
per week. First-class flights are in 42- 
seat DC-6Bs. 

The carrier has many trans-Atlantic 
coach flights sold out through mid- 
August, and expects business this sum- 
mer to far surpass last summer’s success. 

Martin Wins in 
NWA 2-0-2 Suit 

Testimony which stressed that CAA 
engineers “who are experts in their 
profession” approved and certified the 
Martin 2-0-2 apparently tipped the 
scales in the minds of jurors in favor of 
Glenn L. Martin Co., defendant in a 
three-quarter-million-dollar suit brought 
against it by Northwest Airlines. 

The carrier had charged in district 
federal court, Cleveland, that the manu- 
facturer was negligent in design, mate- 
rial, workmanship and testing of five 
2-0-2s it had modified and delivered to 
NWA. The airline has alleged that be- 
cause Martin did not use reasonable 
care in modifying the lower spar caps 
on the planes, one of the aircraft had 
crashed during a storm over Wiscon- 
sin Aug. 29, 1948, with loss of 30 pas- 
sengers and three crew members. 

Contributing to the juror’s decision 
was testimony that Northwest engi- 
neers had consulted, worked with, and 
assisted Martin in planning and con- 
struction of all the planes delivered to 
the carrier. Also charged during the 
trial was alleged negligence on part of 
the pilot for attempting to fly through 
the intense storm rather than skirt it, al- 
though he purportedly had ample oppor- 
tunity of acquainting himself with the 


AVIATION 


16, 1953 



Radar (PAR). In addition, radar ap- 
proach control techniques will be used 
at 31 additional airports, where CAA 
plans only ASR installations. To date, 
10 airports— including Washington, 

New York and Chicago— have been 
equipped with ASR and PAR. 

Although much of the pioneering in 
radar traffic control was done at Chicago 
Municipal Airport, Washington Na- 
tional was picked for the initial full- 
scale operation for three reasons: 

• High density of traffic. It is the 
third busiest airport in the country. 

• Complexity of traffic pattern. The 
traffic pattern includes operations at 
Bolling and Andrews Air Force Bases 
and Anacostia Naval Air Station. 

• Availability of a long-range (100-mi.) 
search radar that extended the control 
area onto the airways converging on 
Washington. 

CAA carried the main burden of the 
Washington operation with the assist- 
ance of a special traffic control commit- 
tee, which included representatives of 
Air Transport Assn., Air Line Pilots 
Assn., Air Force, Navy and Coast 
Guard. Air Transport Assn, is par- 
ticularly enthusiastic about the results 
achieved with Washington radar con- 
trol on scheduled airline operations. 

ATA vice president for operations, 
Milton Arnold, said the radar traffic 
control permits airline IFR operations 
at virtually the same capacity as VFR 
and has shifted the airline operating 
bottleneck from the air to the ground, 
where lack of ramp handling and park- 
ing facilities are the limiting factors on 
scheduled airline operations at Wash- 
ington National. 

Washington National operational 
statistics compiled by chief controller 
Thomas A. Basnight, Jr., during the 
three-month bad weather period of the 
winters of 1952 and 1953 show the fol- 
lowing difference before and after 
radar traffic control had become opera- 
tional: 

• 1952 without radar control— 2,239 
IFR landings and takeoffs. Total traffic 
delav: 76 hr. 58 min. 

• 1953 with radar control-5,570 IFR 
operations. Total traffic delay: 9 hr. 9 

The Washington radar system uses 
the following equipment: 

• MEW with Skiatron. The long-range 
Microwave Early-Warning Radar is war 
surplus equipment given to CAA by 
USAF. It has a civil range of 100 mi. 
and is located in the Airways Traffic 
Control Center (ATC), where its in- 
formation is displayed on two Skiatrons 
-a Navy wartime device that magnifies 
the data of an ordinary radar scope and 
also supplies heading and ground speed 
information. Both the MEW and 
Skiatron are built by General Electric 
Co. 

This equipment is used by ATC to 


FINAL GUIDANCE from standard approach rones onto ILS is monitored on these scopes. 

Radar Breaks Bad-Weather Jams 


By Robert Hotz 

Radar traffic control at Washington 
National Airport has developed tech- 
niques offering a major improvement in 
maintaining airline schedules during in- 
strument weather. 

As a result of 18 months’ prelimi- 
nary experimenting and six months of 
full radar traffic control, the following 
results have been achieved: 

• Instrument Flight Rule (IFR) ca- 
pacity of the airport has doubled. 

• Traffic delays due to weather have 
been cut to one-third of former time. 

• "Stacking” has been virtually elimi- 

• Departure delays have been cut from 
a maximum of 2 hr. to a maximum of 
10 min. 


• Traffic delays due to missed ap- 
proaches or lost aircraft have been vir- 
tually eliminated. 

• Time required to unsnarl traffic jams 
resulting from sudden development of 
bad weather forcing wholesale shifts 
from visual to instrument flight plans 
has been reduced materially. 

• Safety of terminal-area traffic through 
positive anti-collision control has been 
increased. 

Some radar procedures successfully 
tested at Washington already are being 
applied in the New York and Chicago 
areas. Eventually the Washington 
radar pattern will be applied to all of 
the 52 busiest U. S. airports, where 
Civil Aeronautics Administration plans 
installation of Airport Surveillance 
Radar (ASR) and Precision Approach 
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control traffic before and after it enters 
the airport approach control zone, lo- 
cate lost aircraft, provide thunderstorm 
warning service in the Washington 
area and give radar separation to traffic 
approaching and leaving the Washing- 

• Airport Surveillance Radar (ASR-1). 
Antenna for this unit is located on a 
hilltop in Arlington. The scope is in the 
airport control tower, with a canvas 
hood enclosing scope and operator for 
daylight operations. ASR-1 is built by 
Gilfillan Brothers of Los Angeles and 
has a range of 30 mi. The radar traffic 
controllers working the ASR-1 scope 

E ick up traffic routed by ATC to the 
aur major approach fixes in the Wash- 
ington area and direct it to a head- 
ing that brings aircraft onto the instru- 
ment landing (ILS) localizer course, a 
minimum of three miles from the range 
station. 

• Precision Approach Radar (PAR-1), 
otherwise know as GCA. 'rite GCA 
scopes are located in the airport control 
tower under the same hood as ASR. 
Two scopes, each giving both azimuth 


and elevation information, are incorpo- 
rated in a single unit. One scope has a 
1 0-mi. range and the other a three-mile 
range. A separate controller operates 
the PAR, gives the aircraft pilot a GCA 
approach if requested, or monitors his 
ILS approach and gives warning infor- 
mation if serious deviations from the 
ILS path are noted. PAR-1 also is made 
by Gilfillan. 

• Automatic VHF/DF. The Bendix- 
manufactured direction finding equip- 
ment is installed as part of both the 
Skiatron and ASR equipment and en- 
ables radar traffic controllers to get a 
bearing on an aircraft within radar range 
when it transmits on VHF. 

• VHF air-to-ground radio communica- 
tions. Tire radar traffic control system is 
dependent on direct radio communica- 
tions between aircraft in the traffic pat- 
tern and the airways and approach con- 
trollers. Formerly communications were 
relayed via airline or CAA radio stations. 
The elimination of the three-to-10-min. 
communication relay delay has been a 
major factor in speeding up the traffic 


Briefly here is how the Washington 
system works. 

’ Traffic on the airways converging on 
Washington is picked up by ATC on 
the MEW about 50 mi. out and fed 
into the four main approach gates to 
Washington terminals. These approach 
gates are electronic “fixes” of some kind, 
usually a fan marker or a compass loca- 
tor station. They arc from seven to 20 
mi. from the airport. 

As soon as incoming traffic is picked 
up and identified on the Skiatron, 
normal airways separation of 15 mi. is 
reduced to five because of the positive 
position indication on the radar scope. 
Along the airways, ATC has to rely on 
the pilot’s report of where he thinks his 
aircraft is; but on the radar scope, ATC 
knows where the plane is. ATC also 
brings inbound traffic down from as- 
signed cruising altitudes to 2,000 ft. over 
the approach fixes. 

► Control Shift— At these fixes, ap- 
proach control working the control 
tower ASR picks up traffic. Usually two 
controllers work the tower scope, each 
working two approach gates with a third 



French Announce Mach 1.5 Interceptor 


Bv Ross Hazcltinc 

(McGraw-Hill World News) 

Paris— A French supersonic inter- 
ceptor of novel design made its first 
test flight from the Mclun-Villaroche 
airfield near Paris Mar. 2. 

The S. O. 9000 Trident, built by 
the nationalized company SNCASO, is 
the first French plane designed to ex- 
ceed the speed of sound in horizontal 
flight. Marcel Dassault Mystere II's 
have crashed the sonic barrier in dives. 

The Trident officially is super-secret. 
The announcement of its first flight 
merely said that the plane had per- 
formed satisfactorily and that tests 
would continue for several months be- 
fore supersonic speeds would be at- 
tempted. 


► Straight Wings— Well-informed avia- 
tion circles, however, describe the Tri- 
dent as a response to the French air 
ministry’s search for a speedy inter- 
ceptor with a very fast rate of climb and 
a relatively slow landing speed so that 
less elaborate and costly base facilities 
would be required. 

The Trident is a very small light- 
plane with unusually short, straight 
wings. It is powered by two Turbomeca 
Marbore II jet engines of 880 lb. thrust 
placed in nacelles at each wingtip. In 
addition, it carries a rocket in the tail 
with fuel for only a few minutes’ oper- 

The rocket was built by the Societe 
d’Etudes de Propulsion par Reaction 
and is reported to develop about 9,000 
lb. thrust. With the rocket in opera- 


tion, the plane is expected to reach 
speeds of about Mach 1.5. When the 
rocket fuel has been exhausted, reduc- 
ing weight considerably, the plane can 
land at a speed substantially lower than 
any other modern fighter. 

► Second Prototype— 1 The Trident is 
the result of studies begun by SNCASO 
in 1948. Construction of the first 
prototype began in October 1951, and 
a second prototype now is being built. 

Tlie rocket propulsion was developed 
after extensive flight tests of similar but 
less-powerful rockets on the four proto- 
types of the S.O. 6021 Espadon. De- 
tails of the construction of the new in- 
terceptor arc secret, but it is reported 
that the Trident is relatively simple and 
inexpensive and can be built rapidly in 
large quantities. 
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TOP VIEW of MiG shows high degree of sweep and stubby fuselage that characterize the 
Red fighter. Note that wing fences extend to trailing edge. Deflected flaps and elevator 
distort outlines of surfaces. 


Allies Gel Look al Intact MiG 

No radical new equipment found on 3-year-old model 
flown into Denmark; engine is a copy of early Nene. 


man posting traffic information between 
them. A second ASR scope is being in- 
stalled at Washington National tower, 
so each controller eventually will have 
his own scope. Traffic separation is re- 
duced to three miles and the aircraft 
vectored onto their final runway ap- 
proach heading along the ILS localizer. 

■'Sticking” and "holding" have been 
virtually eliminated. By reducing the 
separation intervals between aircraft and 
vectoring them into the final runway 
heading by various paths and at various 
distances from the field, traffic can be 
kept at a steady flow onto the landing 
runway. Usually no more than an extra 
360-dcg. turn around the approach fix 
or a slightly longer path onto the final 
approach heading is required to main- 
tain the three-mile separation between 
planes in the approach area. 

► Departure Control— Departing traffic 
is cleared by ASR and picked up by 
ATC three miles from the end or the 
takeoff runway. ATC then vectors the 
departing traffic to its assigned course 
and cruising altitude. Generally, ap- 
proaching traffic is kept high and de- 
parting traffic low so that a simultaneous 
flow can be maintained in both dircc- 

Pilots are given reports on traffic 
in their immediate vicinity and vectors 
to avoid it if necessary. 

Initial experience with the Washing- 
ton system indicates two definite re- 
quirements for improvement: 

• Altitude information on the radar 
scopes. At present, no altitude informa- 
tion is automatically furnished by the 
radar and must be obtained from the 
aircraft. This is not satisfactory and 
causes an unnecessary load on the VHF 
communications system. 

• Airborne radar beacons. Aircraft have 
no way to identify themselves positively 
on the radar scope to the traffic control- 
lers. Joint airline-government commit- 
tees have been working on this problem 
for several years: but no solution has 
been reached, although military aircraft 
have been using such identification 
equipment since early in World War IT. 
Aircraft are now identified bv executing 
a turn prescribed bv the traffic control- 
ler, taking special beading as directed 
or by a VHF/DF bearing. This is far 
from ideal. 

Airline Insurance Studied 

(McGraw-Hill World News) 

Rome— Scheduled airlines operating 
in Italy would be forced by a bill intro- 
duced in the House of Deputies to carry 
$9,000 accident insurance policies on 
each passenger. 

The proposed air insurance legisla- 
tion also would hold carriers liable for 
loss or damage of baggage, setting the 
maximum policy payment per passenger 
at $350. 


Copenhagen— Military observers out- 
side the Iron Curtain are getting their 
first look at an intact MiG because a 
young Polish pilot made a break for 
freedom. 


First-hand Report 

When news came that a Polish 
MiG had landed in Danish terri- 
tory, Aviation Week sent its 
London correspondent, Nat Mc- 
Kittcrick of McGraw-Hill World 
News, to Copenhagen for a first- 
hand report. This story is based on 
his cabled information. 


Although the pilot, Francis Garecki, 
and his prize were closely guarded 
secrets in Denmark’s military base at 
Vaerlose outside Copenhagen, the se- 
crecy was diplomatic, not military. 

Since Garecki landed Mar. 5 at 
Ronnc Airport on Bornholm, Danish 
island 60 mi. north of the Polish coast, 
the MiG— apparently an older model 
built about three years ago-had been 
taken apart, packer! into seven crates, 
shrouded in sailcloth and shipped to 
the mainland. It was being put together 
again at Vaerlose. 

► To Be Returned— There is indication 
that Poland will get the MiG back in 
due course. But the Ronne air strip 
was too short to launch a jet fighter; 
so is that at Vaerlose. That can only 
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be done from Kastrup Airport in Copen- 
hagen. 

Bornholm observers noted no radical 
new equipment, nor did the aircraft 
have radome in the nose as later model 
MiGs— 17S and 19S-are thought to 

The engine appears to be an early 
copy of the Rolls-Royce Nene exported 
from Britain to Russia in 1946. The 
Russian designate it VK1. 

► Smooth Finish— The plane's surface 
was called exceptionally smooth, the 
skin polished to a glittering finish. Skin 
appeared to be heavy material; joints 
were smooth and flush, and riveting 
was described as up to western stand- 
ards. Descriptions stressed the excellent 
workmanship and maintenance practice 
reflected in its appearance. 

Danish Observers said the MiG in- 
strument panel looked remarkably like 
western types, with altimeter, artificial 
horizon and Mach meter. A two-way 
radio was thought to be VHF. 

The MiG ejection seat was said to 
be a copy of a German type of World 
War II and lighter than the standard 
Martin-Baker seats. No bomb racks 
were under the wing, nor was there 
other evidence of external armament. 
Wings have boundary layer fences. 

Observers don’t expect official assess- 
ment of this MiG soon, if at all; political 
implications have forced a tight news 
blackout by the Danish Defense Min- 

(First reports agreed in general with 
known MiG characteristics as reflected 


U. S. propeller manufacturers shipped 
a total of $1 39.3 million worth of props 
and parts, an increase of 39% over 1951 
shipments of $100.1 million. 

Bureau of the Census and Civil Aero- 
nautics Administration issued the figures 
jointly in a roundup of propeller manu- 
facture for 1952, as compiled from all 
10 U. S. prop producers. 

Major share of propellers produced 
went to the military. They received 


in an earlier, USAF, evaluation (Avia- 
tion Week July 7, 1952, p. 10)-Ed.) 

► Trip From Poland— Garecki's flight 
started the morning of Mar. 5. when 
with five other MiGs he took off from 
Svulbsk Airport near Colberg in the 
former German territory of Poland. 
After about half an hour at 18,000 ft., 
he jettisoned his three reserve tanks 
and dived for Bornholm. 

He put down on the outer limit of 
a grass strip less than 4,000 ft. long 
which passes for the Ronnc Airport, 
coming in with full flaps down at a 
speed above 200 mph.. rolled to within 
100 yd. of the end of the strip then 
ground-looped. The only damage was 
slight distortion of the right landing 
gear. There was still fuel in the main 
tanks. 

Garecki was wearing a leather flying 
suit and helmet, but no parachute. 

Col. Erik Rasmussen, investigating 
the MiG for Danish authorities, esti- 
mated its speed in its dive for Bornholm 
at 650 mph. 

► First Test— In a sense, Garecki’s ex- 
ploit gave Denmark its first test as a 
NATO member. At midweek, diplo- 
matic tension was high in Copenhagen, 
and all NATO embassies had instructed 
their personnel not to talk of the air- 
craft to any news man or other outsider. 

Poland has demanded the plane’s 
return, but the Danes are accusing the 
Poles of violating their territory with 
a fullv armed military aircraft, and de- 
manding time to investigate the reason 
for the flight. 


SI 19.7 million or 86% of the total 
*952 shipment. Civilian aircraft manu- 
facturers got the remaining $19.6 mil- 
lion in propellers. 

The military received 47% more 
propellers than in 1951, and shipments 
to civil manufacturers increased 4%. 

Production gained during the first 
two quarters of the year, declined in 
the third and rose considerably in the 
final quarter of 1952. 


C-119 Fuselage, Tail 
Sections Beefed Up 

Structural modification of the Fair- 
child C-119 Packet series to solve oper- 
ational problems encountered in the 
Korean combat zone has been com- 
pleted, according to the Aircraft Di- 
vision of the Fairchild Engine and Air- 
plane Corp., Hagerstown, Md. 

Modifications were aimed at strength- 
ening the fuselage and tail booms and 
improving flight control characteristics. 
Initial modifications were incorporated 
in R4Q models coming off the Hagers- 
town line for the Marines. All changes 
will be incorporated in C-119 models, 
already in service with the Air Force, 
and in C-119Gs, now being built at 
Hagerstown. 

► Principal Modifications— This will be 
done: 

• Vcntural fins added to tail sections. 

• Changes in spring tabs of the rudder 
control systems. 

• Strengthening tail boom assembly. 
Bending strength of the tail booms has 
been increased to withstand loads up to 
17G. Fairchild said there have been no 
cases of tail boom failures, either in 
Korea or domestically, since the modifi- 

• Strengthened fuselage. Main fuselage 
frames have been "beefed-up” to with- 
stand crash loads of 4.5G vertical, 7G 
forward and 1.75G laterally. All fuse- 
lage frames aft of the wing also have 
been strengthened to resist forces which 
might be incurred during nose-up land- 

Fairchild said the modifications were 
made after C-119 Korean combat ex- 
perience in rough field landing and take- 
off conditions. 

A completely modified Packet re- 
cently was demonstrated by a Fairchild 
crew— headed by E. R. (Dutch) Gelvin, 
assistant chief of flight test-for a 
Marine audience at the Naval Air Test 
Center, Patuxent River, Md. This 
Packet successfully performed under the 
following conditions: 

• Abrupt rudder kicks with 344 lb. of 
direct rudder pressure applied in three- 
tenths of a second at an indicated air- 
speed of 220 mph. 

• Highspeed side slip with 300 lb. rud- 
der pressure applied at an indicated air- 
speed of 261 mph. 

• Rolling pullout with maximum aileron 

• Fully loaded pullout of maximum dive 
with a 3.75G force during recovery oper- 

Fairchild officials said the modified 
Packet is “the strongest medium trans- 
port on military service today” and is 
“the only medium transport with com- 
bat maneuverability permitting evasive 
action to be taken under high speeds and 
all weather conditions.” 


Propellers and Other Products of Plants 
Manufacturing Aircraft Propellers 

Value of shipments, by quarter, January-Dccembcr 1952 
(All figures in thousands of dollars) 


Second qi 
Fourth^ q 


all 

535,954 
38.491 
35,375 
45,528 
51 55.348 


532,723 

34,757 

31,747 

40,117 

5139,344 


aircraft 

total 

528,059 

29,662 

27.499 

34,526 

5119,746 


Prop Shipments Up 39% in 1952 
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Aircraft Orders Backlog 

Last Quarter 1952 


Prodact Backlog 

Sept. 30 
1952* 

Complete aircraft and parts $10,098 

For U. S. military customers 9,271 

Other 827 

Aircraft engines and parts 4,617 

For U. S. military customers 4,441 

Other 176 

Aircraft propellers and parts 309 

For U. S. military customers 277 

Other 32 

Other products and services 976 

Totals $16,000 

•Revised 


$3,714 $2,052 $17,662 


Aircraft Backlog: $17.6 Billion 


BACKLOG OF ORDERS 
1950-1952 
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Aircraft order backlogs continued the 
upward trend of the past two years 
during the final quarter of 1952, reach- 
ing a new postwar high of $17.6 
billion. Bureau of Census and Civil 
Aeronautics Administration reported the 
increase in their quarterly survey of air- 
craft engine and propeller manufac- 

Much of the increase is accounted for 
by new orders for complete aircraft and 
parts, which exceeded sales during the 
quarter by 89%. New orders totaled 
$3,714 million. 

Since Sept. 30, end of the third 
quarter of 1952, the backlog has 
climbed 10% from $15,457 million. It 
was 39% higher Dec. 31 than a year 
ago. 

► Backlog Bulk— Biggest share of the 
backlog— 63 %— consists of orders for 
complete aircraft and aircraft parts. Up 
11% from the previous quarter, the air- 
plane backlog amounts to $11,197 mil- 
lion. Manufacturers of aircraft engines 
and parts had 12% higher backlog at 
the end of the recent quarter than they 
had at the end of the previous quarter. 
The year-end engine backlog was 
$5,179 million. 

Unfilled orders for propellers and 
parts decreased 4% in the final three 
months of 1952. With 2% of the total 
backlog, propeller and parts manufac- 
turers had unfilled orders totaling $298 


► Defense Backlog— Military orders com- 
prised the following percentages of the 
total backlog: aircraft and parts, 93%; 
engines and parts, 96%; and propellers, 
90%. 

Because both the prime contractor 
and subcontractor report the value of 
subcontracts, if both are airframe pro- 
ducers, there is some duplication in 
figures on the value of the backlog, new 
orders and net sales of complete air- 
craft and parts. As measured by major 
subcontracts let by airframe producers 
to other airframe producers, duplication 
in the value of backlog or orders 
amounted to $360 million at the end 
of 1952. 

Value of total backlog, excluding 
duplication resulting from such subcon- 
tracts, was $17,302 million at the end 
of the fourth quarter and $15,625 mil- 
lion at the end of the third quarter. 

BuAer Considering 
Alternates for J40 

Navy’s Bureau of Aeronautics last 
week confirmed earlier Aviation Week 
stories that it is actively considering 
alternate engines for several advanced 
aircraft types now powered by the West- 
inghouse J40. 

Navy also has greatly curtailed the 
J40 production program scheduled for 
the Romulus, Mich., plant of the Ford 
Lincoln-Mercury Division, according to 
an official BuAer spokesman. Navy and 
Ford jointly announced a multi-million- 
dollar increase in the Ford J40 program 
as recently as Jan. 16. At that time the 
Ford J40 backlog was listed as $154 
million. 

Planes affected by the Navy's alter- 
nate engine study are: 

• McDonnell F3H carrier-based inter- 
ceptor. The Demon prototype is now 
flying with an early model J40. Alternate 
engine for production models will be 
the Allison J71. McDonnell also has 
switched to a P&WA J57 for its F-101 
USAF penetration fighter. 

• Douglas A3D, twin-jet carrier bomber. 
The A3D prototype is flying with two 
J40s, but production models will be 
powered by a pair of J57s. USAF 
versions of the A3D design (RB-66 and 
R-66) will be powered by the J71. 

• Douglas F4D, bat-winged carrier-based 
interceptor. The Skyray prototype is 
flying with a Westinghouse J40-6. Al- 
ternate engine proposal is the J57 with 
afterburner. 

The BuAer spokesman told Aviation 
Week that the phasing in of alternate 
engines would be governed bv the rela- 
tive progress of the J40 and its rivals. 
It is likely that Naw will produce 
aircraft types powered by two different 
engines, similar to the plan that kept 
both Allison and P&WA engines in the 
Grumman Panther program. 
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RAF Buildup 

* British budget indicates 
air rearmament delay. 

• But first Swift squadron 
will be formed by June. 

By Nat McKitterick 
(McGraw-Hill World News) 

London—' The British Air Ministry's 
1954 budget indicates that for another 
year the Royal Air Force probably will 
have to rely more on promise than 
performance. 

By Coronation time in June, the 
RAF will have its first squadron of 
sweptwing fighters. About a dozen or 
so Supcrmarinc Swifts will be in the 
air by then. But the F-86 Sabre will be 
the real backbone of RAF Fighter Com- 
mand. 

Deliveries of Canadair-built Sabres 
will continue through next summer. 
Some 565 in all. they are being formed 
now into squadrons for service witli 
RAF 2nd Tactical Air Force under Lt. 
Ccn. Lauris Norstad, Allied Air Forces 
commander in Central Europe. 

Air Minister Lord dc L’lsle and 
Dudley has announced that a further 
shipment of Sabres, this time from the 
U.S., will be supplied to RAF Fighter 
Command. There arc “substantially 
fewer” numbers involved in the sec- 
ond shipment, but all should be de- 
livered to Great Britain this year. 

► Rearmament Stretchout— Significantly 
lacking from the Air Minister's recent 
budget speech was anv mention of the 
Hawker Hunter. Last fall Lord de L'Isle 


and Dudley "hoped" the RAF would 
have a squadron of Hunters this year. 
But now indications arc that production 
won't make this possible. A $69-mil- 
iion contract for Hunters for the North 
Atlantic Treaty Organization to be 
supplied under the Mutual Security 
Agency “offshore purchase" program, 
still is gathering dust in the U.S. Em- 
bassy 1 in London. Despite prolonged 
negotiations, the Ministry of Supply has 
vet to come up with an offer to supply 
the Hunters. 

The 1954 Air Ministry budget also 
bears out the recent stretchout in Brit- 
ain's air rearmament. Spending on air- 
craft, engines and spares is to go up 
from $311 million to $393 million this 

About a third of the increase may 
represent higher prices; the rest, in- 
creased deliveries. Under the original 
defense program laid down in 1950, the 
increase this year might have been dou- 
ble what it actually is. 

Total spending on the RAF this year 
is estimated at about $1.5 billion— an 
increase of $224 million. This includes 
S140 million in U.S. defense aid. In 
addition to increased deliveries of air- 
craft, engines and spares, the new bud- 
get allows for stepped-up deliveries of 
armament, communications and radar 
equipment. 

► Air Strength— At the same time, the 
RAF's construction program has passed 
its peak, and spending this year will be 
somewhat reduced. Also, the total 
strength of the RAF-now 279,000- 
will level off this year, perhaps dropping 
to about 276,00(5. 

Investment in future research is well 
up this year in line with Prime Min- 
ister Churchill’s policy of "quality, not 
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quantity." The Ministry of Supply, 
which administers all research programs, 
says it will spend “well over" $280 mil- 
lion this year in the general area of 
rocket and missile development. This is 
an increase of some 40% over two years 
ago. No figure was given for last year's 

Outside of the arrival of the Swift, 
this year’s expected deliveries to the 
RAF arc distinctly unexciting. Bomber 
Command will get its first Canberra 
photo-reconnaissance squadrons. In Eu- 
rope, 2nd TAF (Tactical Air Force) will 
get substantial numbers of Venom 
F.B. 1 fighter bombers and Venom 
N.F. 2 night fighters. 

► Civil Transport Boost— Perhaps the 
best news in the Air Ministry's budget 
was for the hard-pressed private civil 
transport operators. Air Ministry air 
trooping contracts, which provide life- 
or-dcath income to the private opera- 

Last year the percentage of troop 
movements for all three British services 
that used air transport increased from 
25% to 49%. About 85% of all troop- 
ing done in the Suez Canal zone is now 
done by air. The Air Ministry claims 
the cost of air trooping has turned out 
to be, in general, not more than the 
cost of sea transport— without taking 
into account the time during which 
personnel are non-effective while travel- 


Lightplane Shoulder 
Harnesses Urged 

Voluntary action of U. S. private air- 
craft manufacturers to provide for 
shoulder harnesses in all airplanes built 
after July 1 has been requested by the 
Cornell Committee for Transportation 
Safety Research. 

Tire committee includes specialist en- 
gineers from Cornell University, Ithaca, 
N. Y, the Cornell Medical College 
Crash Injury Research and Cornell- 
Guggenheim Aviation Safety Center, 
New York City, and Cornell Aeronau- 
tical Laboratory, Buffalo. 

The Cornell resolution also called for 
structural design to prevent collapse of 
aircraft cabin structures during a crash 
at minimum flying speed. 

Specifically, the proposal asked that 
shoulder harness attachments be pro- 
vided at each seat in all new non-trans- 
port aircraft designed and built after 
July 1. Fittings and carry-through struc- 
tures should be built to take loads of at 
least 1,000-1,500 pounds, and not fail 
when the loads move forward within a 
30 deg. angle with the longitudinal axis 
of the airplane, the committee said. The 
resolution also asked the manufacturers 
to encourage use of shoulder or chest 
harness by pilots and passengers. 
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I CE can down a plane as sure as flak. So it’s 
kept from wing-edge and prop by the throbs 
of this pulsating heart. 
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and why its castings must be sound. To make 
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What’s more— a part so finely finished calls 
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if x-rays did not first reject any unsatisfactory 
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and lets you be sure only sound castings are 
delivered. 

If you’d like to know how radiography can 
improve your operations, get in touch with your 
x-ray dealer. Or, if you like, write us for a free 
copy of “Radiography as a Foundry Tool.” 

EASTMAN KODAK COMPANY 


X-ray Division, Rochester 4, N. Y. 

Radiography... 
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AERONAUTICAL ENGINEERING 



MILITARY aircraft demand jet turbines adaptable to a variety of missions and capable of highest possible performance, while . . . 


Plan for Broadening Jet Engine Design 


Engineer proposes multi-purpose turbine powerplants, 
adaptable to military planes and civil jet liners. 


The aircraft gas turbine was born in 
the midst of a military' emergency. 
Ever since, it has been designed almost 
exclusively for an ever-widening progres- 
sion of military applications. 

Though the demand for civil-use 
aircraft gas turbines is no very big fac- 
tor now, the civil turboprop- and turbo- 
jet-transport era is approaching fast 
from small, but significant beginnings 
in Britain. The civil turbine is bound 
to grow, in the not-too-distant future, 
into a powerplant with large commercial 
demand. 

► Civil Slant— Airline operators have 
their own ideas of what a jet engine 
should offer. Like the military, they 
have a critical eye for the equipment 
they fly. But the gaze usually is in a 
different direction. It isn’t likely that 
civil operators will take jets that have 
been designed for military applications 
and draft them “as is” for civil-trans- 
port service. 

De Ilavilland was faced with this 
situation when it brought out the 
Comet (Aviation Week Aug. 25, 1952, 
p. 21). In the transition of DH’s Ghost 
engine from its military status to civil 
use in the Comet, the changeover was 
extensive, necessitating re-doing of 
more than 60% of the original detail 
drawings. Reliability and safety were 
the dominant factors in this service 


transition from military to civil applica- 

DII's engineering director put it this 
way: "The fact cannot be overstressed 
that civil engine development, especi- 
ally for airline operation, needs its own 
mentality and experience for successful 
fruition and there are no short cuts.” 

► Triple Use— Undoubtedly jet power 
plant engineers here are doing a little 
advance thinking, anticipating the po- 
tential of the civil jet market. 

One intriguing line of thought is to 
design jet powerplants so they will fit 
more than one role. By extension of 
proper design concepts, new jet engines 
possibly can be made for a triple-service 
status— military, non-combat military 
and civil. 

Some compromises may be necessary, 
but these might be minimized by varia- 
tion in operating techniques. This 
scheme is no short cut, but rather a 
planned approach. 

The factors behind this type of ap- 
proach recently were outlined before 
the annual meeting of the Society of 
Automotive Engineers by Robert T. 
Holland, product planning engineer on 
transport in General Electric's Aircraft 
Gas Turbine Division, Evandale, Ohio. 

► Basic Characteristics—' The difference 
between civil and military aircraft gas 
turbine designs resolves itself to a mat- 


ter of judiciously assigning relative 
values of importance to fundamental 
design characteristics— performance, out- 
put, reliability, durability and cost. 

• Performance is defined as the engine's 
specific fuel consumption at altitude, 
plus engine weight. 

• Output is the engine’s thrust. 

• Reliability is characterized by freedom 
from sudden malfunction or failure. 

• Durability is measured by the ability 
of the engine to resist wear and give 
long life, where such wear and general 
deterioration is gradual and predicatable. 
It is possible for a design to have high- 
reliability and low durability and vice 

• Cost refers to operating costs. 

► Similarities— Holland contends that it 
would be difficult to support a conten- 
tion that there should be any difference 
between military and civil requirements 
for the characteristics of performance, 
output and reliability, except as the 
adaptability of the design is affected by 
specific missions to be performed. 

The variety of military missions ap- 
pears to call for a greater degree of 
adaptability of design, whereas the 
range of requirements or route applica- 
tions of the transport operator appar- 
ently are much narrower. 

In general, the levels of performance 
and output that are suitable for the 
military will be suitable for the civil op- 
erator. Holland points out that the 
economics of engine development actu- 
ally appear to preclude the possibility 
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of the civil operator being able to get 
any higher design levels than the basic 
military design provides. 

Reliability in either type of opera- 
tion, in tenns of safety and ability to 
continue to operate, is of the same 
desirable high order in each case. 

But when the resources that are avail- 
able to the military and the civil oper- 
ator are considered, it is possible that 
the latter requires a greater degree of 
reliability of equipment to be put into 
service with planned regularity. 

This comes about because of the 
civil operator’s desire for maximum 
utilization— in turn brought about by 
the necessity for low inventories and 
desire for low capital investment. Hol- 
land points out that the military field 
commander has just as great pressure 
upon him to have the maximum num- 
ber of his aircraft in combat readiness, 
but military practice in the past has 
been to overcome this problem by 
sheer quantities of equipment. 

With respect to the reliability char- 
acteristic, any good military engine, in 
general, will be a good civil transport 
engine. 

► Differenccs-The outstanding differ- 
ences, Holland contends, appear to be 
in the durability and cost character- 

Here, he says, any engine that meets 
the civil transport requirements will also 
be a highly desirable engine for the 
military. Two types of military opera- 
tions should be considered— combat and 
non-combat activities. 

• For combat use, logical assignment 
of values would seem to demand the 


highest order of performance and out- 
put, with compromises to be made in 
cost, durability and reliability— in that 
sequence. 

• Non-combat operations, such as train- 
ing and the maintenance of equipment 
with combat potential, probably should 
have a different assignment of values. 
Here, prudence and economics indicate 
that greater weight should be given to 
the durability and cost characteristics, 
Holland says. He sets up this non- 
combat military operation as a middle 
ground area involving characteristics 
between the two extremes of combat- 
military and civil status, then gives some 
design considerations that will promote 
these characteristics. 

► Desensitization— A concept which 
will maximize durability and reliability 
with attendant lower operating cost is 
to “desensitize” the design to quality 
control. 

This doesn’t mean that the need for 
high quality control is minimized. Actu- 
ally, excellence of quality control is 
of greatest importance to durability and 
low cost and it is a must for reliability 
of operation. 

A most rewarding method of desensi- 
tizing a design to quality control is 
through the use of fewer parts that are 
subject to the procedure, Holland 

For example, on a given design, the 
fewer the number of bearings, the lower 
the probability of a bearing failure. Be- 
cause anti-friction bearings require a 
very high degree of quality control, a 
higher degree of reliability and dura- 
bility will be obtained in any engine 


which has a minimum number of bear- 
ings, since the probability of encounter- 
ing bearing trouble will be lessened, he 
contends. 

Another high-quality-control area in 
the engine is compressor blading. Here, 
the problem could be solved by the 
process of avoidance-using a centri- 
fugal-typc compressor instead of the 
axial-flow configuration. 

But since the performance penalties 
would be unreasonable, the axial-flow 
unit itself must be examined to see if 
it can be desensitized to quality con- 
trol, Holland maintains. Here again, 
automatic increases in durability and 
reliability would be obtained with the 
use of a minimum number of blades 
compatible with performance and out- 
put requirements. Fewer blades reduce 
the statistical chances of failure. 

There are many other areas in the 
gas turbine where this concept can be 
used to achieve higher durability and 
reliability. The designer who is evalu- 
ating alternate designs would do well 
to examine the high quality-control 
items on a numerical basis, Holland 

► Process Selection— Reliability charac- 
teristics are affected by production 
methods. Those processes should be 
favored which introduce a minimum 
number of operations. 

It is preferable to forge a part to 
final shape in one operation rather than 
use successive steps where the prob- 
ability of introducing folds and defects 
would be increased. 

It is also desirable to minimize ma- 
chining operations, although, in gen- 
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eral, cutting operations are less likely 
than others to introduce flaws that arc 
difficult to detect upon inspection. 

Where quality-control requirements 
arc very high, consideration should be 
given to the concept of avoiding the 
problem. As an example, Holland men- 
tions the two-piece turbine wheel con- 
struction, where successive welds are 
required to join the parts. This pro- 
cedure increases the susceptibility of 
these welds to errors of quality control. 

Other things being equal, a higher 
degree of reliability, and perhaps some 
increase in durability, probably could 
be achieved if other design considera- 
tions permitted the use of single-piece 
wheel makeup. 

► Foreign-Object Damage— Damage to 
axial-flow compressor blading by for- 
eign objects is the most prevalent cause 
for premature removal. For a design 
to have a high degree of reliability, 
durability and low operating cost, spe- 
cial attention should be given to the 
reduction of foreign-object damage, 
Holland says. 

Here again, the design could be de- 
sensitized by using a centrifugal com- 
pressor, but the unacceptable perform- 
ance penalty again would be introduced. 
This forces examination of the design 
alternatives in the axial-flow compressor 
to reduce susceptibility to damage. 

Shrouded stator construction sup- 
porting the stator blade at both ends 
probably would be more capable of 
handling a foreign object without ser- 
ious failure. Also, the support at both 
ends probably would assist in retaining 
the blade in position even if a fatigue 
crack should form in the blade. 

Spacing between stators and rotors 
may have a direct relationship to the 
size of a foreign object that could be 
accepted by the engine without damage, 
since the most serious type of damage 
results from lodging of foreign objects 
in the stator-rotor clearance space. 

Although minor foreign-object dam- 
age normally does not affect reliability 
characteristics directly, it does introduce 
stress-concentration points that lead to 
more serious consequences. The ten- 
dency, Holland says, would be to use 
ferritic instead of aluminum material. 

Because of the unpredictability of 
conditions which exist at the moment 
of impact, serious foreign-object dam- 
age is difficult to analyze, and Holland 
claims it is therefore difficult, and per- 
haps impossible, to establish the su- 
periority of alternate designs. The most 
effective solution, he thinks, is to design, 
operate and maintain the engine "so 
that nothing except air is exposed to 
the inlet of the engine.” 

Design advances nave removed acces- 
sories from the inlet nose section. This 
reduces the chances for bolts, nuts 
and other small hardware to enter the 
compressor. It also reduces the need 
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RELATIVE IMPORTANCE OF OPERATING FACTORS 
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Performance Output Reliability Durability Economy 


JET ENGINES designed for noncombat military operation would compromise requirc- 


for mechanics to work in this area, so 
cutting the chances of tools and other 
materials being drawn into the inlet. 

► Screen Factors— Holland sees the use 
of a more effective screen as the most 
rewarding of all approaches to the for- 
eign-object damage problem. Screens 
arc located in the highest velocity region 
of the inlet duct. In this highspeed 
area, large performance penalties are 
introduced as a result of pressure drop- 
dictating the use of a larger mesh 
screen than desirable. A finer mesh 
screen seems to be a necessity for dam- 
age reduction. 

A practical solution without exces- 
sive performance penalties is to locate 
the small-mesh screen in a low-velocity 
region of the duct. To get low loss 
with a fine mesh the screen must be 
located so that a maximum mesh area 
is available. 

► Fatigue— Another area for improve- 
ment in durability and lowered oper- 
ating costs is in the reduction of blade 
failure from fatigue. Although the 
simpler characteristics of blade vibra- 
tion are well known, a much more 
comprehensive analytical approach is 
necessary to cope with the interacting 
aerodynamic effects of one blade upon 
another. These non-steady vibration 
characteristics are very difficult to an- 
alyze. Here, the practical solution de- 
mands experience with blading of 
known characteristics, Holland claims. 

As an example he points to steam 
turbine practice, where successive ap- 
plication of empirical design factors has 
led to factors in blade design which 
produce extremely long life and out- 
standing reliability. 

Applying such empirical factors to air- 
craft gas turbine blade design should 
produce similar gains in durability with 
freedom from fatigue failure, Holland 


► Hot Parts-Deterioration and failure 
of hot parts are the next most prev- 
alent causes for premature engine re- 
movals. Holland considers design and 
operation factors to see how durability, 
reliability and lower operating cost can 
be obtained here. 

Several factors influence the life-ex- 
pectancy of these parts. Basic design 
establishes four of them: 

• Maximum turbine inlet temperature. 

• Maximum stress level. 

• Temperature gradients across parts. 

• Cooling provisions. 

Operational procedure introduces 
four other factors which greatly influ- 
ence the life of hot parts-factors which 
would be changed in shifting from the 
middle-ground non-combat military 
plane to the combat-military jet at one 
end and the civil jet at the other: 

• Percent of operating time at maxi- 
mum turbine inlet temperature. 

• Turbine inlet temperature during 

• Stress levels during cruise. 

• Rate of change of temperature. 
Military’ service experience shows that 

these operational factors are the most 
influential in determining hot-gas-part 
durability, Holland says. Because of 
the great increase in stress-rupture life 
that accompanies very small reductions 
in turbine inlet temperature, the char- 
acteristics of durability and reliability 
can be increased with cruise thrust 
ratings that arc well below the usual 
military practice, he maintains. 

There appears to be no necessity for 
differences at takeoff between the tem- 
peratures for civil operation and mili- 
tary use. It is more important, Hol- 
land insists, to strictly limit the dura- 
tion of use at maximum temperature. 

► Recorders, Cooling— The gains pos- 
sible through strict adherence to oper- 
ating limits of temperature and re- 
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For more than 18 years, Eclipse-Pioneer has been a leader in the devel- 
opment and production of high precision synchros for use in automatic con- 
trol circuits of aircraft, marine and other industrial applications. Today, 
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Pygmy (0.937" dia. X 1.278' Ig.) Autosyn synchros of unmatched preci- 
sion. Furthermore, current production quantities and techniques have re- 
duced cost to a new low. For either present or future requirements, it will 
pay you to investigate Eclipse-Pioneer high precision at the new low cost. 
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spouse rate arc so great, he contends, 
as to warrant the serious consideration 
of recorders to document the frequency 
and duration of cxcessivc-tcmpcraturc 
operation. This would permit more ef- 
fective preventive maintenance by in- 
spection and replacement of parts prior 
to costly and unexpected failure. 

Also, there is reason to believe that 
non-combat military and civil operators 
would be more mindful of the estab- 
lished limits. 

In the field of effective cooling and 
reduction of temperature gradients, Hol- 
land says that the military designs al- 
ready are utilizing everything that is 
valid. Much more still remains to be 
learned about combustion and flame 
propagation. As more data is accumu- 
lated it may be possible to distinguish 
between civil and military designs in 
the combustion regime. 

Until then, the uncertainty of achiev- 
ing better durability than the military 
design achieves in this area is prohibited 
by the performance losses which would 
be met. 

► Fuel Controls— The subject of fuel 
system controls always seems to precipi- 
tate long discussions with respect to 
reliability. Holland docs not go into 
detail here, but points out an interest- 
ing design concept. In a balanced con- 
trol system design, he says, the quality- 
control requirement of the component 
should be inversely proportional to the 
desired reliability. Also, the component 
should be limited to functions within 

The objective of this concept would 
be achieved, for example, with a con- 
trol system that eliminates high-quality- 
control components from participating 
in the controlling functions during 
takeoff, where the highest degree of re- 
liability is necessary. 

A slightly higher degree of refine- 
ment and indirect control probably is 
permissible for the cruising regime. 
Very high-quality-control components 
that may be subjected to unpredictable 
failure would be best applied if re- 
served for controlling functions for op- 
erating economy and convenience. 

► Safety-With respect to safety, Hol- 
land says that ignition sources should 
be separated from combustibles; that 
there should be provisions for compart- 
mentation and adequate drainage and 
ventilation under conditions of mal- 
functioning as well as normal function- 
ing. 

Also, each part of the design should 
be examined to see if the origin of a 
possible problem can be eliminated. A 
simple numerical analysis of the num- 
ber of connections will indicate pos- 
sible areas of improvement. 

The probability of encountering fuel 
and oil leaks often can be drastically 
reduced through coordination between 
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UNDISTORTED 

VIEW 

for a 

BOMBER'S 

BOSS 


W heeling around a high-speed jet bomber 
such as the B-47 calls for clear thinking 
and dear seeing on the pilot’s part. 

The pilot and copilot of Boeing Stratojets— and 
countless other aircraft— get the undistorted view 
they need because of the optical quality of Plexi- 
glas* canopies, produced by Goodyear Aircraft. 
Goodyear Aircraft was the first fabricator to suc- 
cessfully produce large, laminated canopies of 
Plexiglas— pioneered for this country the double- 
walled canopy, which prevents fogging and 
internal frosting, and was the first to design and 
fabricate an enclosure incorporating unidirec- 
tional glass fabric and the latest synthetic fibers 
in edge attachments. 


Goodyear Aircraft has the complete facilities to 
provide the entire package— engineering, design, 
testing, and fabrication of both the plastic and the 
metal edge assembly itself, of any size. 

Whether the job is one of building a vital com- 
ponent such as a transparent enclosure, radar, 
wheel or brake— or a complete aircraft— Goodyear 
stands out as one of America’s most versatile air- 
craft manufacturers. 

For full information, write today: 

Goodyear Aircraft Corporation, Department 194, 
Akron 15,. Ohio. 
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Valve Talk 

for WM. R. WHITTAKER CO.. Ltd. 




I don’t know exactly what I expected. A formal and starchy 
meeting, perhaps. But what I actually found was a shirt-sleeved 
air of informality in Vice-President Glenn Whitaker’s office as 
the two visitors talked valves with Glenn and his staff. 


One was a staff engineer, the other a test engineer, both with 
a major airframe manufacturer. They were on a special tour 
to study their supplier firms and talk out problems. 


Questions and answers bounced from 
topic to topic. Laughter and reminis- 
talk was about valves and was pretty 
technical. I finally got into the act with 



"Well," replied the test engineer, "it's 
a trial idea with us. Our people felt the 
plant should know its vendors on a 
more personal basis and at the same 

and learned a hell of a lot. some good, 
some bad. Now we're convinced there's 
no better way to iron out problems and 



I was surprised to learn that personal 

rule in relationship between the major 
companies and their suppliers— except 
perhaps for procurement men and de- 
sign engineers with specific needs and 

Apparently most of the big concerns 
know their vendors only by letterhead, 
purchased product and through field 
engineers. But that is only part of the 
story. 

The visiting test engineer gave me 
a cue on why some firms wouldn't care 
for expert inspection of methods, men 

and cluttered, with squirting oil and 



the accessory maker, the engine builder 
and the airplane manufacturer to iusttre 
tiiat every fitting has an indispcnsiblc 
function. 

It is frequently found that extraneous 
fittings arc frozen into design for rea- 
sons other than functional use-through 
segregation of responsibility, differences 
in engineering opinion, expediency dur- 
ing early stages of design. 

Holland claims that it can safely be 
assumed that designs that achieve a 
satisfactory level of durability, reliability 
and operating cost for the non-combat 
operation will admirably suit the civil- 
type operation. The concepts he offers 
arc only some of those which will pro- 
mote designs commensurate with civil 
requirements. Ingenuity and experience 
can bring many more. 

With these concepts built into the 
original design, there is every reason to 
believe, he says, that it will be suitable 
for all three types of operation— combat 
military, non-combat military and civil 
—with the unique characteristics of each 
being achieved by varying the opera- 
tional techniques to match the require- 


THRUST & DRAG 


"I read your report on the Loening 
speech (Aviation Week Jan. 19, 
p. 35),” said the engineer, "And I tell 
you, that’s the complete story. It’s got- 
ten so in this industry 

that you can't even without 

getting permission from Wright Field.” 

"Tell me more,” I said, signaling the 
waiter for another round. 

"Take our own design,” he said. 
"We whip out a landing gear layout 
and some lieutenant from AMC takes 
a look at it and says, ‘Change this and 
use this nut and put safety wire on it.’ 
So we do it. Three days later in comes 
a captain from AMC, shouts, screams 
about the idiotic use of that nut and 
the safety wire and says we should 
change it back to where it was. Four 
days later in comes a general, and he 
looks at the landing gear and says that 
it doesn’t quite look okay to him. He 
doesn't tell us what appears to be 
wrong, but his superb intuition tells 
him something is.” 

He drained the glass and the waiter 
brought another round. 

"Here’s the way it is now,” he said. 

"If these characters from 

Wright Field would leave me the 

alone, I’d get the design done 

and it would work. And in exchange 
for their leaving me alone, I’d sign a 
statement that Wright Field had not 
only conceived, designed, drawn, built 
and flown the landing gear, but that 
they had also conceived the basic idea 
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COATING VARNISH 

rning Silicone Varnish 994 
s the thermal life of the best 
over 3 times the life of earlie 
silicone varnishes. 


Electric machines built with Class H insulation bond- 
ed and impregnated with the original Dow Corning 
Silicone resins have 10. to 100 times the life, or half 
again as much , power per pound as comparable 
equipment bujlt with the next best class of insulating 
materials. That has been proved time and again 
during the past eight' years by functional tests and 
by performance of thousands of industrial motors. 

New Silicone Resins invented for you by our 
scientists and engineers have several times the 
dielectric- fife of the original silicone resins at high 
temperature's. That means that electrical equipment 
insulated with the new silicones- will last even longer; 
give ydu still greater reliability; reduce motor main- 
tenance and down time to the vanishing point; deliver 
more power per pound than ever before. 


IMPREGNATING VARNISH 

Dow Corning Silicone Varnish 997 
bakes without bubbling at 300° to 400° F; 
cuts processing time to 1 /4 to 1 /7 the time 
required for earlier silicone 
impregnating varnishes. 


~ BONDING RESIN 

Dow Corning Silicone Resin 2105 
Makes it possible to produce silicone-gl 
laminates with over 100 times 
the dielectric life of the best silicone 
laminates previously available. 


the lid’s off! 


7fU . electrical insulation made with 

'l/jf DOW CORNING SILICONE RESINS 

give you unequalled freedom in design, still more 
power per pound, even longer life and 
greater reliability 


KEEP PACE WITH PROGRESS Mail coupon today 
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vehicle of Defense fo Democracy's 
arsenal. If Hthe swept-wing F-84F THUNDERSTREAK . . . latest , fastest 
flying member of a rugged family which has long served the U. S. Air 
Forces' needs in fhe fighter and fighter-bomber field, y >- y Now 
coming off our assembly lines, the THUNDERSTREAK flies faster, 
higher and farther than its combat-proven predecessors ... the 
F-84 Thunder/'et and the F-47 Thunderbolt. It carries more armament 
and performs with greater mobility- the many tasks our Air Forces 
and the NATO Air Forces require in a fighter aircraft, y y y The 
more than 20,000 Republic designed and built planes, predomi- 
nantly fighters, which preceded the versatile THUNDERSTREAK, 
have led the way to America's present superiority in Air Power. 
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of bird flight which started the whole 

business. If they want 

credit for the landing gear. I’ll give it 
to them, but just make them leave me 

Having been a design engineer for a 
while, I agreed with him. Do you sup- 
pose we can do anything about it? 

— DAA 


NACA Reports | 

► Power-Off Flare-Up Tests of a Model 
Helicopter Rotor in Vertical Autorota- 
tion (TN 2870)— By S. E. Slaymaker 
and Robin B. Gray, Princeton 
University. 

Softening an autorotativc landing of 
a helicopter is generally done by what 
is here called the flare-up (although we 
have generally referred to it as the flare- 
out). 

Mare performance may be improved 

• By increasing the energy stored in the 
rotor bv using heavier blades or higher 
tip speed. 

• By increasing the rate and the amount 
of blade pitch change in the flare. 

This work is an attempt to investigate 
the practical limitations of rate and 
amount of blade pitch change required 
to produce an effective flare-up. Tests 
have been carried out on a model rotor 
system for practical values in ranges 
which would be disastrous in flight. 
For simplicity, tests were limited to 
vertical flight. 

This investigation was done at 
Princeton University under the sponsor- 
ship of the National Advisory Com- 
mittee for Aeronautics. 

The test model was a two-bladed, con- 
trollable-pitch rotor system with an 8-ft. 
rotor diameter. The blade section was 
an NACA 0015 airfoil. Tire model was 
tested in a 65-ft. high tower by being 
permitted to dtop from the top of tire 
tower onto shock absorbers at the 
bottom of the tower. A guide wire down 
the center of the tower passed through 
the rotor axis to keep the fall of the 
model vertical. 

These are the conclusions drawn by 
the authors from the test: 

• A more-effective flare maneuver 
comes from an increase in rate of 
change of blade pitch angle and in the 
amount of the final blade pitch angle 
for a given disk loading and rotor 
inertia. But it is indicated that major 
increases in performance are rather 
quickly realized, and further increases 
will yield a diminishing increase in 
results. 

• The effectiveness of the flare is in- 
creased by an increase in rotor inertia 
at a given disk loading, rate of change 
of blade pitch angle, and final blade 
pitch angle. The effectiveness is de- 


FREE BULLETINS 


For Aircraft Designers and 
Electrical System Engineers 



Do you have these three new G-E booklets? 


• AC Generator Systems for Aircraft (GEA-5905) 

• DC Generator Systems for Aircraft (GEA-5906) 
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creased for an increase in disk loading 
for a given rotor inertia, rate of change 
of blade pitch angle, and final blade 
pitch angle. 

In this latter case, experimental 
data seem to indicate that the rotor is 
capable of reducing the rate of descent 
by a fixed amount which is dependent 
only on blade angle, rate of change 
of blade angle, and rotor inertia. Since 
the autorotative rate of descent in- 
creases with disk loading for a given 
configuration, the effectiveness of the 
flare should decrease by about the same 
amount. 

• The variation of rotor speed during 
the flare is primarily linear. 

• The scmi-cinpirical method developed 
here yields accurate minimum rates of 
descent throughout the range of ex- 
perimental investigation. 

Hawker-Siddeley Buys 
Rocket-Missile Plant 

(McGraw-Hill World News) 

London— The Hawker-Siddeley group 
announced last week it had purchased a 
factory at Salisbury near Adelaide, 
South Australia, for the purpose of 
building guided missiles and rockets. 
The factory will be near the huge 
Wooinera rocket range. 

The factory will be used to produce 
and test guided missiles and rockets 
being researched by Armstrong-Whit- 
worffi. Ltd., a Hawker group member at 
Coventry. This research is not part of 
controlled rocket motors being devel- 
oped by another Hawker member, Arm- 
strong-Siddelcy Motors, Ltd., also at 
Coventry. 

The Australian purchase is strictly a 
private venture on the part of the 


Hawker group, though it is assumed 
that the work done there will be on 
government account. It is fairly com- 
mon British practice for the govern- 
ment to let research contracts to private 
firms, who then make their own test- 
ing and production arrangements. Sir 
Frank Spriggs, managing director of the 
Hawker group, says a very considerable 
amount of company money is tied up 
in the venture, but he will not quote an 

A team of technicians from Arm- 
strong-Whitworth embarked for Aus- 
tralia last week. They will find launch- 
ing ramps, electronic gear and much 
testing equipment already installed at 
the factory. 

H. M. Woodhams, leader of the team 
said, “We plan to carry out exhaustive 
shooting tests into the strato-and iono- 
spheres and beyond. Our research now 
indicates we arc on the threshold of 
great new developments." 

Production of guided missiles has 
"superpriority” rating from the govem- 

Last year Minister of Supply Duncan 
Sandys said that Britain had developed 
guided rockets with speeds "well over” 
2,000 mph. 

Seat Study Asked 

Air Transport Assn, has asked Na- 
tional Advisory Committee for Aero- 
nautics to start a program for dynamic 
testing of aircraft seats with loads ap- 
plied in all directions, and to study the 
controversial issue of backward vs. for- 
ward facing passenger seating. Need 
for the study program is based on the 
fact that planes do not always crash 
in a straight fore-and-aft attitude, so 
that stressing for loads applied from all 
directions appears necessary. 



While the needs of American industry for ginccrs as the U. S., according to this chart 
engineers and trained technicians continue prepared for the National Science Founda- 
to grow, the supply of new engineers con- Hon. But, the Engineering Manpower Com- 
tinues to fall. By 1955, Soviet Russia will mission says, industry is now making better 
be gtaduaHng about four Hines as many en- use of the engineers it has. 
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Are Automatic Controls Too Complex? 


• Avonics equipment would help jet liners maintain 
their critical engine speeds and pitch attitudes. 


• But means must be found 
reliability and simplicity. 
By Philip Klass 

Future jet liners will need more auto- 
matic equipment than their piston- 
powered predecessors to hold engine 
rpm. and airplane pitch attitude within 
critical limits required for economic 
airline operation, according to E. W. 
Pike, control and navigation superin- 
tendent of British Overseas Airways 

But A. L. Klein, design consultant to 
Douglas Aircraft Co., warns that auto- 
matic devices can be used in highspeed 
jet transports only if reliability and 
simplicity are increased. One solution 
to the problem of reliability would be 
to design avionics equipment jointly 
with airframes, rather than adding auto- 
matic devices as accessories. Dr. C. S. 
Draper, of the Massachusetts Institute 
of Technology, says. 

The prediction, warning and recom- 
mendation come from a symposium 
on electronic control and stabilization 
of aircraft held during the recent In- 
stitute of the Aeronautical Sciences con- 
vention in New York. 

Represented on the 10-man sym- 
posium panel were: the Air Force, Navy, 
an airframe manufacturer, an airline, 
two avionics manufacturers, three pri- 
vate and government research agencies, 
and an airline pilot. Edward Warner, 
council president of the International 


to get this aid without losing 
IAS is told. 

Civil Aviation Organization, served as 
panel chairman. 

► Critical Limits— Pike said BOAC ex- 
perience to date shows that its de Havil- 
land Comets lose: 

• Ten knots airspeed (11.5 mph.) if air- 
plane pitch attitude changes i degree 
from optimum. 

• Thirteen knots airspeed (15 mph.) if 
engine rpm. varies as little as 1 % from 
optimum. 

Pike said a 1 0-knot loss increases fuel 
consumption by 2i% and requires the 
Comet to carry an extra 700-800 lb. of 
fuel instead of three more passengers. 
In a jet transport where fuel weight al- 
ready eats heavily into payload, the loss 
of several passengers is a serious matter. 

► Without Automatics— BOAC pilots 
operating without automatic controls. 
Pike said, arc able to hold Comet air- 
speed within: 

• Five knots (5.75 mph.) in smooth air. 

• Twenty knots (23 mph.) in turbu- 
lence. 

"There is a real operational need on 
jet transports for automatic pitch atti- 
tude and engine fuel flow controls” to 
maintain optimum airspeed. Pike con- 
cluded. 

The British Smith SEP-2 autopilot, 
now used on BOAC Comets, operates 
to maintain the airplane at a level atti- 
tude (as do all conventional autopilots) 
rather than at optimum airspeed. (Sev- 


eral experimental military autopilots 
were tested in the U. S. in which the de- 
vice deflects elevators to maintain con- 
stant airspeed rather than level attitude.) 

In addition to automatic controls for 
pitch attitude and engine rpm., Pike 
favored use of autopilot approach coup- 
lers and other automatic devices that "in- 
crease the pilot's tranquility of spirit.” 

► Pilot Requirements— Capt. W. A. 
Jensen, an American Airlines pilot now 
assigned to the Air Transport Assn.’s 
Air Navigation and Traffic Control Di- 
vision, defined a pilot’s requirements 
for automatic equipment. Such de- 
vices, Jensen said, must contribute to 
flight safety, efficiency and comfort. 

A pilot never would accept a co-pilot 
who frequently “kicked a hardover ailer- 
on," Jensen said, and the same require- 
ment must apply to an autopilot. He 
added that an autopilot must fly the air- 
plane as smoothly and comfortably as 
a human pilot would, particularly dur- 
ing turbulence. An autopilot and ap- 
proach coupler that meet these require- 
ments should increase the safety and 
efficiency of an ILS approach by reliev- 
ing the pilot of some of his duties. 

► Pessimism In Design— “We must 
have a high order or reliability if we 
arc to tolerate automatic devices,” 
Klein cautioned. The price of equip- 
ment failure may be an airliner crash 
costing $15-25 million in direct loss, 
claims, and lost revenue, he said. 

Klein said engineers should look for 
possible simple mechanical solutions 
before resorting to automatic avionics 
devices. Before adding such devices, 
Klein warned, “we must analyze the pos- 
sibilities and penalties of failure." 

“The most reliable equipment de- 


AVIATION WEEK, March 16, 1953 




signs conic out of pessimism,” Klein 

He said the "biggest trouble with 
electrical engineers is that they’re not 
mechanical engineers.” The result, 
Klein said, “is that the circuits work . . . 
but the mechanical parts fall off.” 

► Draper Defends— "Electronics has 
served as a convenient whipping boy 
when it is only partially at fault,” 
Draper, director of M.I.T.’s Instru- 
mentation lab and a leading authority 
on automatic control systems, said. “If 
we’d take the same care of electronics 
equipment (planning the initial instal- 
lation, maintenance, etc.) as with the 
engine, fuel lines, and airplane,” there 


— engine works much 

closer to the point of catastrophe than 
electronics equipment, which has more 
built-in safety factor," Draper said. 
Electronics equipment could be more 
reliable than any other part of the air- 
plane if the designer were given more 
time and if size and weight were less 
critical. “We can trade weight for 
reliability,” he added. 

"Reliability is not necessarily tied 
into complexity,” Draper said. As an 
example, lie cited the present day auto- 
matic dial telephone systems which are 
much more complex but much more 
reliable than older manual systems. 
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► Mating Airframe and Avionics- 
Draper urged that design of airframe 
and avionics equipment be considered 
jointly rather than designing an airplane 
and then adding the "black boxes” as 
accessories. 

Such joint avionics/airframe design 
coordination is being accelerated by the 
need for additional aerodynamic damp- 
ing in highspeed jets, Harry J. Goett, 
of the NACA’s Ames Aero Lab, indi- 

“The time is coming when artificial 
stability devices (yaw and pitch damp- 
ers) will become equal partners with 
aerodynamics,” Goett said. (Dampers 
are avionics systems that resemble 
single-axis autopilots. They detect air- 
plane yaw or pitch oscillation and dis- 
place the rudder or elevator to damp 
it out.) 

The use of artificial stability devices 
offers several advantages to the airplane 
designer, according to W. F. Milliken, 
Jr. of the Cornell Aero Lab. 

These include: 

• Changeable stability derivatives. The 
use of an avionics damper permits the 
amount of damping to be changed 
easily and automatically for different 
flight conditions. 

• Eases airplane design. The difficult 
task of designing supersonic aircraft 
is eased if the designer is able to rail 
upon the damper to compensate for 
unforeseen stability problems. 

• Partial gust alleviation. An attrac- 
tive by-product of pitch dampers is that 
they provide partial gust alleviation. 

NACA tests aimed at determining 
how little aerodynamic damping an 
aircraft ran have and still be flyablc 
have used damper systems set to de- 
crease rather than increase the test air- 
plane’s stability. These tests have shown 
that pilots can fly aircraft with surpris- 
ingly little damping, but pilot fatigue 



DIRECTION FINDER 


Marconi Wireless Telegraph Co. Ltd. auto- 
matic VHF radio detection finder is shown 
installed in the recently dedicated Luton 
Municipal airport in England. 
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FUEL/AIR RATIO CONTROL 




World War II stabilized the need for a depend? 
ir efforts to supply this need, Janitrol cngincc: 
tiered a number of variable conditions all di 


efficient aircraft 
immediately 
:tly affecting neater 


performance. Such things as plane speed, air pressure and temperature, 


intake air scoop location, boundary layer conditions, had to be considered. 
Janitrol engineers decided that clean combustion should be the heart of > 
the heater and they set to work on methods to maintain a relatively constant 
fuel-air ratio over a wide range of design requirements and service conditions. 

This thinking led to the development of the air-loaded fuel pressure regulator 
which varied fuel supply in relation to combustion air pressure. This 
approach solved the immediate problem, and in addition greatly simplified 
aircraft heater design and application. Today, this principle gives the aircraft 
designer maximum freedom in location of scoops and ducts while assuring 
proper combustion, efficient use of fuel, and ease of maintenance. 



Latest thinking on air intake is incorporated in the inflatable 
air valves in the new Janitrol S-600 heater packages for the 
C-I19H. Air intakes are both dosed when the heater is off. 
Blower air intake opens automatically when blower is on. In 
flight, blower air is closed, and ram air open. This advanced 
development illustrates how Junitrol's experience in com- 
bustion engineering can go to work for you, most effectively 
in the design stage of your project. 


Janitrol 


36 YEARS EXPERIENCE 


IN COMBUSTION ENGINEERING 


New York, N. Y.: F. H. Scott, 225 Broadway 
Ft. Worth, Texas: C. B. Anderson, 2509 W. Berry St. 
Hollywood, Calif.: L. A. Curtin, 7046 Hollywood Blvd. 
Washington, D. C.: F. H. Scott, 4650 East-West Highway 
Columbus. O.: P. A. Miller; Frank Deak, USAF Coordinator 
Columbus. O.: Engineering, Production, 
and. Sales, 400 Dublin Ave. 
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Insulation performs a big job in the Mammoth C-124 Globe- 
master. This sky giant, designed and manufactured by the 
Douglas Long Beach Plant, depends on HITCO Insulating 
Blankets for efficient thermal and acoustical insulation. 
Thermo-Cousti Cabin Insulating Blankets protect 200 fully 
equipped troops against noise, heat and cold, in the huge 
50,000 pound capacity cargo cabin. Ref'rasil Preformed 
High Temperature Insulating Blankets are fabricated of 
Ref'rasil Bait, sandwiched between two layers of .002" 
stainless steel foil. On the C-124 they are installed on the 
anti-icing Heater Ducts in the tail section and in the wing 
tips to conserve heat and protect surrounding structure. 
HITCO insulation is specified because of its lightweight 
and superior insulating qualities for high temperatures. 



TEMPERATURE AND ACOUSTICAL INSULATION PRODUCTS 
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goes way up under these conditions, 
Goett reported. 

► Mission Reliability— The need for 
“mission reliability”— ability of a mili- 
tary airplane to accomplish its mission 
successfully— has lead the Air Force to 

ever feasible. Brig. Gen. B. S. Kelsey, 
deputy director for USAF Research & 
Development, told the symposium. 

In weighing the use of automatic 
equipment and the possibility of its 
failure, Kelsey cautioned, reduced mis- 
sion reliability of the airplane without 
such equipment also must be taken into 
account. He said some World War II 
bombers were lost needlessly to flak be- 
cause the airplane was out of trim and 
went out of control. The implication 
was that a small automatic trim-tab 
servo system might have saved the 
bombers. 

Another example cited by the gen- 
eral, is the extremely precise intercept 
course fighters must fly in combat. 
Without automatic devices, with their 
attendant risk of failure, the fighter’s 
mission reliability would be low. 

► Systems Concept— “Too many auto- 
matic devices are incompatible." Gen. 
Kelscv said, because they are designed 
as individual components rather than 
as systems. For this reason, the USAF 
has adopted a “systems concept” and 
now talks and designs “weapons sys- 
tems.” bombing systems,” etc. As a 
result, there is “less and less distinction 
between the gadgets and the airplane,” 
Kelscv said. 

Automatic avionics devices can ease 
cockpit strain and fatigue, and the 
Navy is looking forward to the time 
when its pilots can “pay more atten- 
tion to combat and less to instru- 
ments,” Rear Adm. G. B. H. Hall, 
Fleet Air Wing, Atlantic Fleet, said. 
However, “much yet needs to be done 
before the Navy can accept fully aro- 
matic flight.” 

► Growing Importance— Automatic pi- 
lots and their approach couplers c,-i 
in for considerable discussion in 
formal symposium presentations and 
during cross discussion and questions 
from the floor. Most likely explanation 
is the autopilot’s growing importance 
and use in both military and the airline 
aircraft, and the fact that the autopilot 
typifies the more complex avionics 
equipments. Discussion highlights: 

• Bombing accuracy has been improve 
greatly by tying-in the bombsight and 
autopilot, Gen. Kelsey said. 

• Auopilot safety has been improved 
by limiting servo torque or travel and 
by the use of monitors designed to spot 
autopilot malfunctions and disenga 
the equipment, panel member B. 
Ciscel of Minncapolis-IIoneywell Regu- 
lator Co. said. 

• Servo forces have been reduced s 
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All LEWIS thermocouple indicators 
are fully cold-end compensated, mag- 
netically shielded and are available 
for use with iron-constantan, copper- 
constantan or chromel-alumel ther- 
mocouples in all standard ranges for 
the thermocouple material used. A few 
typical ranges are listed below. 


D 10401 


—50 to +300"C Cylinder 
(AN 5536-1A or T1A) 
—50 to +300 °C Bearing ' 
0 to + 1000”C Exhaust 1 


to +300°C Cylinder 
IN 5536-2A or T2A) 
i to 300°C Bearing T( 
to + 1000°C Exhaust T 


RESISTANCE TYPE 

, Accurate ratiometers, these LEWIS 
. indicators are remarkably free of volt- 
age error, have nearly linear scales 
(not crowded at the ends) and are 
magnetically shielded. A few typical 
ranges are given below. Not shown is 
Model 46B, 2 3 A" single. 

MODEL 47B, 1%“ cos. to AND 10403 
—70 to + 150°C AN 5790-6 or AN 5790T6 
0 to +125"C Oil Temp. ... 

—50 to +50°C Air Temp. 

MODEL 77B dual, 2W case la AND 10403 
—70 to + 150°C AN 5795-6 or AN 5795T6 
+30 to +230“ F Oil Temp. ... 

+ 100 to +300 “C Cylinder Temp. 

FOR BEST RESULTS USE LEWIS THERMOCOUPLES AND LEI 



THE LEWIS ENGINEERING CO. 

NAUGATUCK, CONNECTICUT 
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much that the autopilot doesn't per- 
form properly, Blake Chaill of North- 
west Airlines remarked. "If this trend 
continues, autopilots might as well 
come out,” he warned. 

• More human engineering should go 
into the design of automatic controls, 
according to Gen. Kelsey. One step in 
this direction is the trend toward using 
the regular airplane control column or 
stick instead or a separate console con- 
troller to introduce maneuvers through 
the autopilot, Gen. Kelsey said. 

• Improved automatic ILS approaches 
are possible if the autopilot and ap- 
proach coupler do not try to maintain 
airplane heading, allowing the plane to 


"wcathervane," panel-member Paul R. 
Adams, director of aviation develop- 
ment for Federal Telecommunications 
Labs, said. 

► Automatic vs. Pilot Control—' Though 
the proponents of automatic controls 
clearly outnumbered its opponents, in 
the symposium panel, several staunch 
supporters sounded notes of restraint: 

• "A difficult pilot task does not in 
itself necessarily justify automaticity,” 
B. H. Ciscel of M-H noted. 

• "Automatic devices don't have the 
human’s background of experience (to 
draw upon to meet unexpected situa- 
tions) and won’t for at least some 
time,” Draper said. 



RANGE EXTENDERS IN QUANTITY 

... by PASTUSHIN 

Super-streamlined, light-weight, aluminum jettisonable fuel 
tanks to increase range and combat effectiveness of America's 
fighting aircraft are being produced in great numbers by 
Pastushin's modern precision methods. 

AIRCRAFT FUEL TANKS • SEATS • LANDING FLAPS 
AILERONS • TAIL SURFACES • BOMB BAY DOORS 


PASTUSHIN 

LOS ANGELES INTERNATIONAL AIRPORT, LOS ANGELES, CALIFORNIA 


• "Engineers (designing automatic con- 
trols) must be thoroughly familiar with 
the pilot’s needs, and this should be 
supplemented by discussions with pilots 
lo see how well these needs can be 
met," ATA’s Jensen urged. 

• “Many things which could be done 
automatically may be uneconomic,” 
Gen. Kelsey remarked. 

Panel member Klein, opponent of 
automatic control complexity, conceded 
that automatic devices are “necessary 
for military aircraft,” and that the auto- 
pilot “will become a reliable device.” 
► New Fields— BOAC’s Pike challenged 
avionics engineers to develop equipment 
that could: 

• Warn of severe gusts and alleviate 
their effects. 

• Warn of impending aircraft-to-aircraft 
collision. 

• Execute a missed-approach procedure 
(raise flaps, landing gear, advance throt- 
tles, etc.) automatically when the pilot 
pushed a single button. 


4= FILTER CENTER =b 
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► Course on Controls— University of 
Michigan will run two one-week courses 
for engineers on automatic controls this 
summer. First starts June 15; advanced 
course, starting June 22, will include 
analog computer techniques. Registra- 
tion closes Apr. 15. Write Prof. M. H. 
Nichols, U. of Mich., Ann Arbor, Mich. 

► New GE Control for Jets— General 
Electric’s new all-magnctic-amplificr jet 
engine control system, which auto- 
matically regulates fuel flow, engine 
rpm., tailpipe temperature, etc., is un- 
dergoing flight test evaluation at Ed- 
wards AFB. Older GE system, now in 
production for F-86D and B-47, uses 
vacuum tubes. 

► Mohawk TVOR At Ithaca-Thc 
terminal omnirange (TVOR) originally 
installed by the Air Transport Assn, at 
the Baltimore airport for evaluation has 
been moved to Ithaca, N. Y., for trial 
use by Mohawk Airlines. Initial checks 
on the Ithaca installation reportedly 
showed bearing errors of 0.5 to 2.5 deg., 
except along the 150 deg. radial. When 
nearby trees are removed, Mohawk ex- 
pects all errors to be under 2.5 deg. 

► Collins Goes To Mag Ainplifiers- 
Vacuum tubes used in Collins Radio’s 
new experimental autopilot now under 
test (Aviation Week Nov. 17, 1952, 
p. 49), will be replaced completely by 
magnetic amplifiers in production de- 
sign version. Collins will make change 
to get around airline objections to 
vacuum tubes. 
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PRODUCTION 


Lockheed Develops ‘Giant’ Techniques 


® Huge machines move 
into production pattern. 
• Operation is bettered as 
more is learned. 

Progress in the aviation industry lias 
demanded new production capabilities 
through specially designed machine 

An outstanding battery of machines 
for efficient production of large integral 
components is in Lockheed Aircraft 
Corp.’s "Hall of Giants.” Plans for 
this special facility, outfitted to cope 
with tough production problems im- 
posed by present design requirements 
and those anticipated for the future, 
were laid down about five years ago. 
(Aviation Week Dec. 3, 1951, p. 20). 

Pushed through its painstaking ready- 
ing phase, the Hall has been stepping 
up its tempo for the past year and is 
now a vital part of Lockheed’s produc- 
tion scheme. 

► Stiffened Sheet— The Hall’s machines 
comprise a combination of giant tools 
in a coordinated lineup. 

One of the key units is the Giddings 
& Lewis skin mill, specially built to 
Lockheed specifications, to turn out 
large, single-piece integrally stiffened 
wing sections from solid or rough- 
forged aluminum alloy slabs. It will 
cut, edge and shape, three-dimension- 
ally, a particular pattern in the surface 
of a metal sheet. 

Techniques learned from early opera- 
tion of the machine were instrumental 
in determining economic sizes for in- 
tegrally stiffened sheet— destined to be 
a big factor in future design. Improve- 
ments in these techniques have steadily 
cut machining time. 

For example, the middle section of 
the Constellation’s inner wing lower 
surface— an aluminum alloy panel meas- 
uring 32.8 ft.x48 in.xlj in.— required 60 
hr. to machine when the mill was first 
installed. Time is now cut to 20 hr. 
Weight of the panel before machining 
is 3,300 lb., finishing up as a 389-lb. 

► Big Savings— Through this integral 
makeup on the three sections of the 
Connie 1049's inner wing lower sur- 
face, the saving in number of attach- 
ments— rivets, screws, bolts, nuts, etc.— 
totals 33,776. There are 1,472 detail 
parts also saved when compared with 
sections produced with conventional 
construction. 
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HEAVY PRESS , 


These three wing sections are lighter 
and stronger in the one-piece makeup. 
They have made possible an additional 
boost of 13,000 lb. in the plane's gross 
weight. The large-piece production also 
simplifies purchasing, handling and 

► Controls— The machine is 18 ft. high, 
30 ft. wide, 80 ft. long, and weighs 
300 tons. 

Flexibility of operation in three di- 
mensions with two feed systems is ob- 
tained with a combination of electronic 
and hydraulic controls. A two-dimen- 
sion electronic tracer control guides the 
longitudinal and lateral motions simul- 
taneously; a vertical risc-and-fall cutting 
action controls variation in thickness. 
The machine works in a feed range of 
from i to 150 in./min., with infinite 
intermediate speeds available between 
these limits. 

F.aeh of the three milling heads is 
powered by a 100-lip. motor. Spindle 
speeds up to 10,000 fpm. remove as 
much as 600 cu. in. of metal per 
minute. 

► Twelve Cutters — Lockheed-designed 
carbide-tipped cutters vary in type and 
size according to the job to be done. 
Rotary end-mill cutters for sculpturing 
range from 6 to 10 inches in length, 
1 to 2i inches in diameter. 

Milling cutters, mounted on a hori- 
zontal arbor, are 8 to 10 inches in diam- 
eter and can be mounted in a gang 
series up to 12 cutters wide. These are 
used in slotting operations on the in- 
tegral stiffened sheet. 

Because the skin mill can generate as 
much as a carload of chips in a day's 
run, it was not feasible to let these cut- 
tings accumulate. A refinement to the 
machine now makes it possible to pick 
up about 99% of the chips from the 
vertical face mill. A special, venturi- 
shaped shield fits around the cutter, col- 
lects the chips and leads them to a con- 
veyor arrangement feeding an elevator 
to an outside, overhead hopper. 

► Vacuum Refinement— Trouble with 
the vacuum system installation for hold- 
ing the work’ on the table was encoun- 
tered during early operation of the ma- 
chine. Flying chips and coolant shorted 
out the system’s motor, causing shut- 
down and loss in vacuum which could 
result in work suddenly being thrown 
from the machine. 

A new system, installed away from 
the machine, corrected this condi- 
tion, with connection to the machine 
through a reel. An alarm system warns 
when vacuum drops below a safe value 
and automatically raises the cutters 
from the work. 

► Heavy-Work Press— Another giant 
tool in the Hall is the 8,000-ton Birds- 
boro hydraulic press-considered the 
largest metal-drawing and blanking ma- 
chine of its kind. It extends 36 ft. 
above floor level, 12 ft. below. Weight 
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LONG PANEL 

is 2,373,000 lb. Table size is 30x6 ft., 
maximum opening is 7i ft., maximum 
hydraulic pressure is 2,900 psi. 

With this press, Lockheed has been 
able to form components that have 
never been formed before because of 
the combined difficulties of heavy metal 
gages and large tonnages needed, the 
company reports. Heavy, integrally 
stiffened skins and panels, wing leading 
edges and beams can now be shaped 
to exact contour. 

► Two at Once— Wingtip tanks for the 
Super Connie are being turned out on 
the press. These units are formed in 
halves which measure 181 in. long, 44 
in. across, and have a 22-in. depth of 
draw. Used in the operation is a 131- 
ton plastic double-action die, believed 
to be the largest plastic unit of its kind 
in the airframe industry. 

Lockheed’s Methods Department 
made a survey of double-action forming 
jobs with the idea of reworking tooling 
on large parts for the press. It was 
found that in many instances, right- 
and left-hand parts of the same material 
and thickness could be run on the press 
simultaneously by making both dies the 
same height. 

Setup and running time was saved, 
and it became possible to handle double 
the volume of previous presses, the 
company reports. P2V Neptune nacelle 
doors have been formed on the Bifds- 


ad Lewis skin mill. Panel is 32.8 ft. long!” 

boro in right- and left-hand pairs, using 
double-action plastic dies. 

For single-action forming, rubber 
platens are used. The press has used 
a rubber platen 5 ft. wide, 18 ft. long, 
10 inches thick. 

► Giant Stretcher— The Hall’s stretch 
press is a 200-ton Hufford, for handling 
heavy skins and extruded pieces. Parts 
can be formed on the machine with 
such lengths and contours that the 
penalty of splices is avoided. 

The jaws for gripping sheet are 72 in. 
wide, will handle material 6 ft. wide 
and 24 ft. long. Extra-heavy, 14-in. 
gripper jaws are used for forming ex- 
trusions. Lockheed has used the ma- 
chine to stretch a beam extrusion 18 in. 
longer than the tool’s maximum 24-ft. 
capacity, by using the smaller jaws from 
a 60-ton Hufford. 

► Hammer Stamp—' The facility’s Cham- 
bersburg Ceco is reported to be the 
largest drop hammer stamp press in the 
industry. This 120x96-in. stamp will 
lift a 20-ton die and deliver a maximum 
blow of 321,000 ft. lb. 

Lockheed says that the tremendous 
impact can form parts requiring twice 
the capacity of conventional drop ham- 
mers generally used in the industry. 

► Hydro-Tel, Keller— A huge Cincinnati 
horizontal Hvdro-Tel is another of the 
Hall’s units. Particularly adaptable to 
development of integrally stiffened 


skins, this tracer-controlled machine 
will hold thin sheets to 120x432 in. 
while making cuts as much as li in. 

iVe Hydro-Tel is used for mill- 
ing integrally stiffened leading edge 
skins for the F-94C Starfire. These arc 
made from f-in. aluminum alloy plate 
measuring 60x108 in. 

A big Keller duplicating machine is 
used to make dies of steel or Kirksite. 
The tool eliminates long hours of grind- 
ing time on castings by using an elec- 
trically controlled tracer to produce 
replicas from models. Range of the tool 
is 10x5 ft. 

Other machines in the facility in- 
clude a 30-ton die loader, special trim- 
ming mills, highspeed bandsaw and 
other standard tools. Overhead crane 
is a 30-ton unit. 

► Furnace, Degreaser— On the equip- 
ment side, Lockheed has installed large 
units for accommodating materials in 
process. 

One of these is a heat-treat oven with 
inside working dimensions of 5 ft. wide, 
10 ft. deep and 32 ft. long. The fur- 
nace will handle a maximum load of 

4.000 lb. 

A transfer bridge shuttles the heat- 
treat rack from the loading zone, and 
permits a load to be held in readiness 
for moving into the furnace as soon as 
the latter is ready to receive it. Before 
Methods Engineering devised the shut- 
tle scheme, delays were encountered 
between removing one rack-load and 
readying another to be set up and 
moved into the furnace. 

A giant trichlorethylene degreaser 
treats all parts before they are routed to 
assembly lines. The unit can handle 

1 2.000 lb. of aluminum per hour. Two 
holding baskets are coupled for the job. 
Each basket is 3 ft. wide, 10 ft. deep, 
one being 10 ft. long, the other 20 ft. 
long. 

► Ice Box Helps— A 5,000-cu. ft. refrig- 
erator, located at about equal distances 
from the major machines, keeps heat- 
treated aluminum alloys in a “soft” 
state between forming operations. It 
can cool 2,500 lb. of metal from room 
temperature to —20 deg. within two 
hours. 

Refrigerator is- 40 ft. long, 12 ft. 
wide and 101 ft. deep. An overhead 
door, 34 ft. long and 4 ft. wide makes 
easy the insertion of components as 
large as the large inner wing panels for 
the Super Connies. 

The refrigerator allows the processing 
of a large quantity of parts during a 
single period. Parts are worked out of 
the ice box to the machines as sched- 
uling permits. Extra setup and press 
time is reduced for heavv equipment 
such as the Hufford, Birdsboro and 
Ceco, and parts breakage in forming 
operations is reduced. 

-IS 
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Punch Press Scheme 
Can Save $1 Million 

By switching from machining to 
punch-press production of stainless steel 
seal-enclosing ends for hot air ducts on 
the Scorpion F-89, Northrop Aircraft, 
Inc., expects to save $1 million in fabri- 
cation of the parts. 

These ring ends— 321 and 347 stain- 
less material— vary from 1 in. to 5i in. 
in diameter. Because they had to be 
produced to extremely close tolerances, 
they were being machined from heavy 
wall tubing stock. Tubing of the right 
diameter and wall thickness was not 
always available and many of these 
parts had to be turned from solid stock. 
Overall, it was an expensive procedure. 

► Old vs. New-For example, a 5i-in.- 
dia. duct end, when turned from 0.375- 
in.-thick tubing, required three hours to 
machine, with a loss of two pounds of 
stainless steel in scrap. 

Northrop’s tooling development de- 
partment started checking and came up 
with cam action dies to form these 
parts in a punch press, using .035-wall 
tubing up to 2 inches in diameter or 
.035-in. strip stock welded into sleeves 
ranging up to 5i in. in diameter. 

Using punch-press forming instead 
of machining has cut production time 
to less than five minutes per part. Be- 
cause of the large number of these 
connectors used per plane, Northrop 
estimates the savings will run higher 
than $1 million. 

► Sequenee-In the new Northrop ap- 
proach, strip stock is rolled into a sleeve, 
then welded on a steel mandrel with a 
copper insert preventing the weld from 
sticking to the mandrel. A clamp sur- 
rounds the strip but leaves the weld 
area clear. The sleeve is Heliarc-welded, 
with a little build-up at each end to 
prevent undercutting. 

The mandrel and sleeve arc removed 
from the clamp and placed on a pin 
for belt-sanding the excess weld flush 




We have long specialized 

in recruiting engineers and execu- 
tives for leading 


ELECTRONIC AND 
AIRCRAFT MANUFACTURERS 

both large and small all over the 
U.S.A. — call or write us in com- 
plete confidence for interview ap- 
pointment in New York next week. 
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PERSONNEL £ C O \/ I ^ C MANAGEMENT 
SPECIALISTS ^ r V | V, £ CONSULTANTS 

HOWARD STANSBURY, Mgr. 

MATHIESON BUILDING 
BALTIMORE— 2, MARYLAND 
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CONTROL PRODUCTS -INC 

306 SUSSEX STREET • HARRISON, N, J. 



shows stainless steel tube, ring cut from 
it, machined part, and 2-lb. pile of turning 
scrap. New method's parts (right) show 
strip stock, welded ring, and resulting 
formed sleeve. 

with the surface. The sleeve is forced 
from the mandrel, which has sized it 
within +.005 in. and —.003 in. diam- 
eter tolerance. 

► Control— Before designing the form- 
ing dies, tests were made to determine 
the forming characteristics of the 
sleeves. It was found that a punch 
with an .090-in. radius for the sleeve 
to form against would easily turn the 
desired flange. Punches are provided 
for each different wall thickness to 
maintain a minimum space between 
punch and die to assure a flat flange 
and prevent sleeve wrinkling. 

Each set of dies for the various diam- 
eter parts was developed to use the same 
width sleeves, so that one width of strip 
stock could be used for all sleeve diam- 
eters. Use of strip stock eliminates 
shearing and handling operations. 



THREAD MEASURE 


Lead of internal and external threads ou 
parts with diameters up to 8 in. and lengths 
up to 18 in. is determined with this new 
instrument. It features a headstock with a 
micrometer barrel and a carriage with am- 
plifying and indicating units giving 400-1 
magnification made by the Sheffield Corp., 
Dayton 1, Ohio. 


► Bead Data— Flange height is .130 in. 
and upset bead height is .180 in. maxi- 
mum above the sleeve outside diameter. 

Northrop found that heat was not 
necessary for bead formation. Better 
parts were made when they were worked 
cold. Although bead height is consid- 
ered unusually high to be formed cold, 
it is within the clastic range of the 
material. The Heliare weld is ductile 
and has given no difficulty. 

Several types of lubricants were tested 
in connection with the new process. 
Best results were obtained with mutton 
tallow Northrop reports. 

Northrop gives major credit for the 
production technique to its tooling en- 
gineer, Edwin A. DeVoss. 

Navy Contracts 

The following contracts were an- 
nounced recently by the Navy’s Avia- 
tion Supply Office. 700 Robbins Ave.. 
Philadelphia 11. 



USAF Contracts 

Following is a list of recent USAF 
contracts announced by the Air Mate- 
riel Command. 



DESIGN 

ENGINEERS 

AND 

DRAFTSMEN 

Equipmonl Instrumentation, Hy- 
draulics & Structures 
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TOOL DESIGNERS 
and PLANNERS 
L0FTSMEN 
DESIGN CHECKERS 

With Aircraft Experience 
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OK 


alternate angle cutters 


slab-mill tough chrome-nickel-moly prop blades at Curtiss-Wright 


FEED 8.25 inches per minuli 
SPEED 30 revolutions per 


LENGTH OF CUT 123 inches 
STEEL Chrome-Nickel-Molyb- 
denum alloy 

CUTTERS 16 mounted 8 and 
8 for straddle milling 


Climb-milling the taper on 25xl23x.800" chrome-nickel-molybdenum 
steel plates for the famous hollow-steel propeller blades used on big 
B-36 International Bombers is regarded as one of the more rugged 
metal-cutting assignments at the Curtiss-Wright Caldwell plant. 

For this second operation, 16 OK alternate angle cutters straddle 
the center rib of the blade, 8 and 8, are mounted on a 75 hp planer- 
type miller. The taper extends 123" increasing from 0.055 to 0.10". 
The cutters are standard OK alternate angle mills with overlapping 
high speed steel blades. The angular set gives a shearing action, coiling 
and turning the chips away from the cut. Streamline in design, OK 
cutters are free from pins, screws, gibs and locks. They pack huskier 
blades for heavy cuts and more blades per body for finishing cuts. 
Blades are secured by a driving fit. Mated serrations in body and 
blades prevent any lateral movement and provide a fine scale 
adjustment to compensate for wear. 


modern milling cutters 
for modern milling machines 

THE OK TOOL COMPANY, Milford, New Hampshire 




TIMING DEVICES 


MILITARY 

APPLICATIONS 



HAYDON*. 






Northrup Expansion 

Northrop Aircraft, Inc.’s flight test 
and modification facilities at Califor- 
nia’s Ontario International Airport are 
being expanded under USAF contract. 
New buildings with a total area of 60,- 
000 sq. ft. will provide additional facili- 
ties for modification of the company’s 
Scorpion F-89 as well as painting and 
stripping activities, equipment storage, 
and administration services. Occupancy 
is expected before May 1. 



THIRD HAND 

Small hand vise serves as a “third hand,” 
can be used for all-around work-piece hold- 
ing jobs and to speed up machine tool op- 
erations. It can be placed in difficult loca- 
tions, set at odd angles, has special surface 

It sells 1 for 539.95, complete. Bellows Mfg. 
Co., Dallas. 
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Greater speed, range and elficiency 
are claimed for Lockheed Lodestars 
modified according to designs developed 
by William P. Lear. CAA certification 
of the design changes is expected in the 
very near future. 

Lear, head of the company bearing 
his name, told AvtATtoN Week that 
his Lodestar, which normally cruised 
at 220 mph. (around 55% rated power), 
now has the following performance: 

• 235 mph. at 47% rated power. 

• 253 mph. at 53% rated power. 

• 275 mph. at 64% rated power. 

Stated another way, gains are: 25% 

range increase at 230 mph. at 11,000 
ft. altitude; or, approximately a 32- 
mph. speed increase at lOO-gal.-per-hr. 
fuel consumption. 

Lear looks for a cruising speed of 
280 mph. at 56% power when his 
modification program is completed. 

► Lodestar Changes-Herc are the 
changes Lear is making on his Lode- 

• Jet exhaust cowl with Siamese stacks 
has been installed. The "jet” effect of 
exhaust gases increases the plane’s 
speed. Siamese stacks materially reduce 
exhaust back pressure on engine, in- 
creasing its power output. 

The new arrangement mechanically 
disconnects the engine from the air- 
frame, reducing amount of engine vibra- 
tion transmitted through the nacelle to 
the airframe. This should decrease de- 
terioration of the latter due to vibra- 
tion. and exhaust system life should be 
prolonged. 

Under the original Lodestar con- 
figuration, the engines’ exhaust system 


was rigidly attached to the nacelle, 
providing a path for vibration trans- 
mission. 

Exhaust heating has been changed to 
a simple-to-install combustion heating 
system that gives more heat in the 
winter and increased ventilation and 
cooling in the summer, says Lear. 

A cowl flap has been cut in the upper 
surface of the new, tight-fitting, stream- 
lined engine cowl to provide adequate 
engine cooling. 

• Removal of the “bat wing,” ap- 
proximately a foot of wing trailing edge, 
pushes the craft’s speed up 9.5 mph., 
with no deterioration in performance, 
Lear reports. He adds that bat wing lift 
effect at takeoff may be obtained by 
using 10% flaps. 

• Tip tanks. Beefing up outer wing 
panels will permit installation of 165- 
gal. wingtip tanks. End-plate effect of 
the tanks will reduce drag appreciably. 

• Retractable tailwheel. Lear devised a 
retracting mechanism to tuck the Lode- 
star 1 s tailwheel inside the fuselage. 
Pulling it out of the airstream should 
boost the plane’s speed another 4-6 

Lear says he is building a number 
of new wings and tip tanks as replace- 
ment for old-style wings. Complete 
cowl assemblies will also be available as 
soon as certification test requirements 
have been approved by the CAA. 

Veteran flyer Clyde Pangbom is en- 
gaged in the engineering test flying for 
these modifications and Aero Conver- 
sion Engineering Corp. is doing much 
of the engineering work on the new 
wing and retractable tailwheel. 


Reflecting Runway 

Reflecting tape, instead of lights, will 
outline the runways at the new Phoenix, 
Ariz., airport. Mcl Harrison, the air- 
port's maintenance supervisor, is cred- 
ited with the idea ot using tin cans 
covered with the tape for marking. Air- 
craft lights reflected from the cans will 
outline the runways. 

The airport says more than 400 
have been installed at a system cost of 
8500, compared with an estimated 
$35,000-550,000 for regular-type run- 
way lights. 

Chennault's Airline 
Flies Its First DC-4 

Civil Air Transport, Gen. Claire 
Chennault’s Formosa-based airline, re- 
cently put its first four-engine aircraft 
into service. CAT expressed pride in the 
DC-4 in these words: "... a plushy in- 
side, a fine looking outside and four 
beautiful fans . . . two on each wing.” 
Four-engine equipment is an uncom- 
mon luxury in the Far East. 

The 42-seat transport, bearing the 
Chinese marking B-1002, will permit 
CAT to operate a seven-hour, non-stop 
schedule between Taipei and Tokyo. 
The carrier’s C-46 Curtiss Commandos 
make the flight in 10 hr. 15 min. with 
an hour’s stop at Naha, Okinawa and 
a possible flag stop at Iwakuni, Japan. 
The DC-4 also will service CAT sta- 
tions located at Pusan, Korea, and Hong 
Kong. 

The airline painted rectangular lines 
around the plane’s oval cabin windows, 
which gives the craft the appearance of 
a DC-6. 


OFF THE LINE 


Rohm & Haas' Plexiglas 55, new modi- 
fied acrylic glazing material, is now 
being used for B-47 Stratojet canopies. 
Plexiglas 55 has the same ultraviolet 
light absorbent properties as Plexiglas 
II(UVA). Charts appearing with recent 
article on the material (Aviation Week 
Jan. 19, p.53) showed UVA properties 
of Plexiglas I-A and II. Design, Fabri- 
cation and Molding Data Sheet 64A, 
available from R&H Plastics Dept., 
Washington Sq., Philadelphia, contains 
charts showing ultraviolet light trans- 
mission characteristics of Plexiglas I-A, 
I-A(UVA), II and II(UVA). 

A tooth paste tube manufacturer is turn- 
ing out main landing gear plunger tubes 
for the Cleveland Pneumatic Tool Co. 
to go into the completed shock strut 
of a jet fighter plane. 
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ESSAGE TO AMERICA 


I N D U $ T R 


OF A S E R 


PROSPERITY IN THE USA: 
How Deeply in Debt Are We? 


How prosperous are the people of the United 
States? Previous messages in this special se- 
ries have answered this question in part by 
recording the progress — relatively slow prog- 
ress— we have made in increasing both the 
income and the wealth per person in the USA. 

This fourth and concluding piece of the 
special series deals with the extent to which 
our prosperity should be discounted because 
it has been accompanied by an increasing vol- 
ume of debt. Many correspondents have sug- 
gested to us that an individual or a nation can 
temporarily increase prosperity by borrowing, 
but in so doing lives on both borrowed goods 
and borrowed time. Our purpose here is solely 
to throw light on the question of whether or 
not we are now in that unenviable position. 

On January 1, 1953, the total debt of the 
United States government and of its citizens 
was $627 billion, as shown in the table below. 
On its face, a debt of this magnitude, which 
represents about $3,900 of debt for each per- 
son, suggests that we are heavily debt-ridden. 

TOTAL DEBT - PUBLIC AND PRIVATE 


Federal government debt $267 billion 

State and local debt 30 n 

Private debt 

Corporations 195 " 

Individuals 135 " 

$627 billion 


The burden of our debts, however, does not 
depend simply on their size. It depends in 
much more decisive degree on our capacity to 
carry the load successfully. This capacity, in 
turn, is partly a matter of attitude, and atti- 
tudes defy objective measurement. A commu- 
nity that gets very jittery about its debts has 
less capacity to carry its burden successfully 
than one that does not. But the accurate 
measurement of jitters, present or prospec- 
tive, still remains to be mastered. 

Capacity to Carry the Debt Load 

Nonetheless, it is possible to throw some 
light on our capacity to carry the debt burden 
by studying key economic elements that can 
be measured with some degree of accuracy. 
The following paragraphs indicate how some 
of these key economic elements stand. 

Compared with our national income, the 
total volume of our debts, public and private, 
is still well below the level of 1929, when it 
proved to be too big for the good of the coun- 
try. Our total debt is now 113% greater than 
the national income whereas in 1929 it was 
146% greater. 

There are several other cheering facts about 
our debts. One is a sharp decline in interest 
rates which makes the cost of carrying our 
debts relatively much less than it was in 1929. 
It took 8% of our total national income to 
carry our debts in 1929; it takes only about 
5% of the income today. 
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More Cheering Facts 

We also have much more ready cash now 
than in 1929. Today individuals and corpora- 
tions hold a total of $269 billion in cash or 
its equivalent which is almost twice as much 
as the portion of private short-term debt 
(about $140 billion) that is subject to sudden 
demand for payment. 

Many students of the subject cite the rela- 
tively low cost of carrying our debts and the 
large volume of cash on hand, and reach the 
comfortable conclusion that our debt burden 
is nothing to worry about. In further support 
of this view they emphasize the fact that no 
important part of our debt is owed abroad. 
Hence, they reason there is not the danger, so 
conspicuous in Britain since the end of World 
War II, that our economy will be upset by the 
necessity of making heavy debt payments to 
other countries. 

Some Dangers of Present Debt 

However, the nature of our debts presents 
dangers that it would be foolish to ignore. 
This is true of both the debt of $267 billion 
owed by the federal government to its citizens 
and the $330 billion in private debts owed by 
some citizens and corporations to others. 

Public debt can be a dangerous kind of debt 
because government has the power to print 
money or to create its equivalent by expand- 
ing bank credit. Of the $215 billion that the 
federal government borrowed during World 
War II, over $90 billion was borrowed from 
banks. This was the largest single contributor 
to the inflation of prices that since the war 
has robbed the dollar of about half of its pur- 
chasing power, and thereby robbed the buyers 
of government bonds of about half the pur- 
chasing power these bonds were supposed to 
represent. 

If, as is quite possible, a new emergency 
should again require the federal government 
to borrow heavily while its debt remains so 
high, it is doubtful that the public would be 
avid to buy its bonds. Hence, the government 
might again be forced to resort to the infla- 
tionary process of relying on bank credit. 

Private debts can be dangerous if the people 


take on new debts more rapidly than is 
justified by the growth of business or by their 
ability to repay. Last year bank loans were 
increased by the imposing sum of about $6V6 
billion, which represents an increase of about 
11% in total loans outstanding. This is almost 
twice as much as the increase in the volume 
of business over the same period. Installment 
credit for consumers increased by $3 billion 
last year, again an increase in debt about 
twice as great as the increase in business 
volume in the fields where the credit was 
used. It is also the fastest rate of such growth 
in our history. 

Constructive Use of Credit 

So long as the expansion of credit does no 
more than keep pace with expansion in the 
volume of business, the expansion is construc- 
tive. Also, when credit is expanded to acquire 
resources and equipment that will enlarge the 
volume of business a little later, that use is 
clearly constructive. But when private credit 
expansion begins to run ahead of business 
growth, it is time for us to be heads up. Such 
credit expansion courts price inflation. It also 
creates a forced draft under business so that, 
if credit is cut off, there may be a painful 
drop. 

To give a summary answer to the question : 
Is the level of debt in the United States a 
danger to our prosperity? — the answer seems 
to be, “Not at the moment.” We owe nothing 
abroad. The interest burden on present debt 
is relatively small, and we appear to have the 
resources to handle the short-term debt. Yet 
both the total amount of debt and the recent 
rapid increase in total private debt, especially 
the latter, are enough to signal for caution. 
We need restraint on the part of business and 
consumers to avoid expanding private borrow- 
ing at an excessive rate. The federal debt needs 
to be reduced and put in more manageable 
form. If these things are done, we can proceed 
to build a sound prosperity. 


McGraw-Hill Publishing Company , Inc. 


NEW AVIATION PRODUCTS 



PROBLEM: To perform vi- 
bration tests to MIL-E-5272 
and other specifications. 


SOLUTION: The MB Model 
C-25 Vibration Exciter rated 
at 25 00 pounds force. 

Shake testing gives a quick method of 

bratlomSuch testing'll vital in aviation. 
To meet the need, MB has applied its 

velop a range of shakers in various 
ratings for testing everything from 
electron tubes to airframes. 

The big C-25 model develops large 






MANUFACTURING COMPANY, Inc. 

1067 Stale Street, New Haven 11, Conn. 



Insulated Terminal 

A self-insulated terminal with a 
molded nylon jacket for the largest sizes 
of aircraft electrical cable (up to 4/0) 
is said to save S200 in an average 
fighter plane wiring job. The Sta-Kon 
terminal feature cuts installation steps 
from seven to two, the manufacturer, 
Thomas & Betts Co., says. 

The funnel-shaped interior of the 
jacket's shroud automatically guides the 
many fine strands of cable into the ter- 
minal and is said to insure a well-in- 
sulated joint with maximum electrical 
capacity. The nylon insulation resists 
the chemical action of aircraft hydraulic 
fluids. Terminal's compactness permits 
installation in restricted areas where 
leads arc crowded or overlap, as is the 
case in aircraft control wiring. 

All that is required to install the wire 
is insertion of the cable and its staking 
in the terminal. Since it is an integral 
part of the terminal, the nylon insulat- 
ing sleeve is already in place. 

Thomas & Betts Co., Elizabeth, N. J. 



Dye Penetrant 

A dye penetrant packaged in pressure 
cans, said to aid in the location of cracks 
in any solid material, can be employed 
to check overhaul of metal aircraft parts, 
according to its manufacturer. The ma- 


terial, Spotcheck, is available as part of 
a kit prepared to simplify the operation. 

Not intended for extensive opera- 
tions, the product is designed for in- 
spection of local areas of large parts or 
to check remote locations where only a 
few parts need be tested. 

The penetrant is sprayed on by hand 
in the manner of air-propelled insect 
killers. Following application of a 
cleaner, which is immediately wiped 
from the surface, a white developer is 
applied. Cracks in the material are in- 
dicated by bright red lines; pores or 
leaks in tanks appear as red spots. 

Magnaflux Corp. 5900 Northwest 
Highway, Chicago 31, 111. 



Hole Punchers 

Independent, clamp-shaped punch- 
and-die units that can be used to hole 
sheet metal and plate in a wide variety 
of patterns, have been developed by 
Wales-Strippit Corp. 

Each of these CJ Hole Punching 
Units includes a punch, die and strip- 
ping mechanism, assuring permanent 
alipnment of uunch and die. 

Setups are made on T-slotted plates 
or rails which then are secured to the 
bed. As punches are retained with the 
dies in the independent holders, no at- 
tachments to the ram are required. 

Wales-Strippit Corp., N. Tonawanda, 
N. Y. 

Resin Coating 

X-5, a new resin coating that adheres 
to metal surfaces, including alloys of 
copper, steel, aluminum and magne- 
sium, has been announced. 

An important aviation application 
may be in its use as a primer for metal- 
bonding agents, as the company says it 
greatly improves adhesion of bonding 
materials, raising their strength. 

Applied from solution, X-5 develops 
a black coating from .0005 to .001 inch 
thick. It is cured by baking for an hour 
or so at 330F or for several minutes at 
500F. 

Furane Plastics Inc., 719 W. Broad- 
way, Glendale 4, Calif. 
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A World Leader In Engine And Aircraft Rebuilding 



Pacific Airmotive Corp. Specializes In Aircraft Engine 
& Accessory Overhaul, Maintenance And Repair* 

Whatever your private aircraft needs . . . overhaul, repair or mainte- 
nance . . . you can be certain of the best at Pacific Airmotive (Eastern 
Division, Linden, N. J., pictured). Pacific Airmotive 's rigid rules for ac- 
curacy and specifications meet and even exceed the requirements of 
government and military agencies. 

P.A.C. maintains a complete shop for the overhaul of engine acces- 
sories. The fuel flow test bench shown above, and the forge and 
welding shop shown at left, are typical of Pacific Airmotive's complete 
facilities. You can be sure your airplane will be expertly.overhauled, 
repaired or serviced at Pacific Airmotive ... the finest for technicians 
and facilities, and serving the very finest aviation petroleum products — 
Cities Service Aviation Products. 


CITIES SERVICE 



AVIATION PRODUCTS 

New York * Chicago • In the South: Arkansas Fuel Co., Inc. 
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there's more to rubber than 



The most important factor 
about any rubber part is 
its ability to do the job for 
which it is intended. 

While the slingshot requires 
stretch only, industrial 
rubber parts must have 
resistance to oils, chemicals, 
weather, temperature ex- 
tremes or combinations of 
these deteriorating factors. 
STALWART engineers have 
the experience and 
facilities to compound stocks 
and fabricate rubber parts 
which will serve your 
needs best. From more than 
500 different rubber 
stocks at their disposal 
they can mold, extrude, 
die-cut, lathe-cut or 
mandrel-build shapes to 
meet individual, S.A.E. or 
A.S.T.M. specifications. 
These parts will retain their 
desirable physical, 
chemical and dielectric 
properties under severe 
operating conditions and 
give optimum performance 
in each application. 

Specify STALWART rubber 
parts for that one essential 
quality ... the ability 
to do a job . . . best. 


TALWART RUBBER COMPANY 


200 Northfield Road • Bedford, Ohio 


ALSO ON THE MARKET 


Drill guide adapter speeds drilling, but 
at same time protects template, by help- 
ing operator properly locate drill and 
preventing bit from contacting tem- 
plate until this is done— Bell Electric 
Co., 1844 W. 21 St., Chicago 8. 

Temperature-measuring resistance bulbs, 
rc-cnginecrcd to conform with latest 
military requirements, have longer serv- 
ice life, says Thomas A. Edison, Inc., 
West Orange, N. J. 

Drafting time is saved with pressure-sen- 
sitive tape symbols which can be ap- 
plied like adhesive and repeatedly 
stripped off, to avoid repetitive drawing 
of items like walls, aisles, railroad tracks, 
monorails and many others— Labelon 
Tape Co., Inc., 450 Atlantic Ave., Ro- 
chester 9, N. Y. 

Automatic drayv-quench furnace for 
bright, scale-free tempering and con- 
trolled oxidation tempering from 400 
to 1400E is scaled so parts do not con- 
tact air at any time, avoiding need of 
pickling— Ipscn Industries, Inc., Rock- 
rord. 111. 

Loadineter controls wear and reduces 
breakage of carbide tools by indicating 
when they are dull and should be re- 
sharpened; saves on excessive power 
pulled bv dull tools, according to manu- 
racturer-Dctroit Milling Cutter Co., 
28625 Grand River, Farmington, Mich. 

Superior cleansing and protective prop- 
erties are claimed for new flux com- 
pound for use with silver solders in the 
brazing of ferrous and non-ferrous 
metals— American Platinum Works, 
Newark 5, N. J. 

Regulated power supply furnishes d.c. 
voltage ranging from 160 to 325 v. at 
0 to 200 ma, accurate to better than 
1% from no load to full load; unregu- 
lated a.c. output of 6.3 v. at S amp. 
maximum is also supplied by instru- 
ment— Universal Electronics Co., 2021 
S. Sepulveda Blvd, Los Angeles 52. 

Open space around wheel permits 
grinder operator freer movement with 
new grinding machine built for 8- or 
10-in. wheels and designed to give 
drive motor better protection from 
abrasive dust— South Bend Lathe, South 
Bend 22, Ind. 

Pocket slide rule converts indicated to 
true airspeed, airspeed to groundspecd, 
docs temperature conversions, helps 
solve fuel consumption and other prob- 
lcms-Gencral Aircraft Supply Corp., 
City Airport, Detroit 13. 
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AER0PR0PS ROOST 



PACKET MYLOADS 



No ir equipped with Aero- 
products propellers developed 
especiaUq for carqo and trans- 
port aircraft, the Fairchild 
1-1 HHi Fli/iiii/ Itoxcar achieves 
better take-off and per- 
formance resuUiuq in an im- 
portant increase in pap load! 

The ribbed hollow steel construction of Aero- 
products propeller blades notably resists abrasion 
damage prevalent during take-off and landing at 
forward bases. This same rugged construction 
has enabled Aeroproducts propellers to keep 
going after they were severely damaged by 
enemy flak. The self-contained hydraulic system 
provides a propeller which is simple to install 
and maintain, and operates completely inde- 
pendent of the engine oil or aircraft electrical 
and hydraulic systems. 



Developed for the U. S. Air Force, Aeroprodt 
propellers for the C-I I9G are rhe proved const: 
speed type, full-feathering and fast-reversing. 


eroproducts 


ALLISON DIVISION • GENERAL MOTORS CORPORATION 
DAYTON, OHIO 




REPUBLIC 3-DIMENSION METALLURGICAL SERVICE 



ir'RITC FOR this booth! of 
GatieMM Oul of Them." 



LOOKS AT ALL THREE —Whatever you make ... or plan to 
make . . . these 3 questions dictate your decision on steel grades. When 
leading fabricators, small or large, have any question about the right answer, 
they call in a Republic Field Metallurgist. They know that his final recom- 
mendations on alloys, machining, and heat-treating procedures will include 
the opinions of the other two members of the Republic 3-Dimension Metal- 
lurgical Service team ... a Mill Metallurgist and a Laboratory Metallurgist. 
Your metallurgist and production manager may be stumped by a steel 
problem. Or may want confirmation of steel grades or heat treatment. Ask 
your Republic salesman to call in Republic's 3-Dimension Metallurgical 
Service. It is yours to use. 


REPUBLIC STEEL CORPORATION 

Alloy Steel Division • Massillon, Ohio 

GENERAL OFFICES • CLEVELAND 1, OHIO 


W I 

mH Susans 

L y 


Other Republic Products include Carbon and Stainless Steels— Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 


AIR TRANSPORT 


Pan American Details Jet Transport Needs 


Piston vs. Jet Performance 

(Typical San Francisco-Honolulu operation) 

(2,115 nautical miles) 

DC-6B DC-7 Comet 3 

Maximum takeoff wt (lb.) 107,000 122,000 145,000 

Passengers 56 60 60 

Payload (lb.) 14,300 16,500 15,300 

Block time 

Westbound (hr.) 9:15 8:00 6:00 

Eastbound (hr.) 8:27 7:12 5:15 

Roundtrip* (hr.) 21:42 19:12 15:15 

Fuel consumed (lb.) 42,140 44,376 98,600 

Roundtrip (gal.) 7,140 7,520 14,730 (14,230)** 

Types of Fuel 

• Light . 

Grade 108/135 115/145 ” ~ ' 

Fuel cost . . 

Fuel. Ib'/mile ’ 

Gallons/ nule 

Dollats/tnfle (S) 

Relative speed (percent) 

Relative (uel cost (percent) 

“Includes 4 hours layover. 

* ‘Parenthesis light diesel. 


<*> 205 

(lb /gal > 5 9 


.205 

5.9 


.135 

6.7 


7.0 


• PAA official urges early 
U. S. turbine airliner. 

• Comet flight experience 
cited as aiding British. 

Transition from piston to jet-powered 
transports will be a change for the air- 
lines comparable to the switch from sail 
to steam in the merchant marine of a 
century ago, says John Borger of Pan 
American World Airways. 

Borger, who is PAA's chief project 
engineer, has no doubts that the com- 
mercial jet transport is here and here to 
stay. But he warned a New York meet- 
ing of the Society of Automotive En- 
gineers that its successful application 
offers a new goal for air transport engi- 
neering that must be achieved. 

“Our customers of the future will not 
be interested in the problems of jet 
transports,” Borger said, “only in the 
solutions. If we of U. S. aviation do not 
offer the solutions, it is to be expected 
that others will.” 

► PAA View— Pan American feels that 
the advent of jet transport represents a 
significant change in air transportation 
and that it is important to begin acquir- 
ing knowledge and experience with jet 
liners as soon as possible. Borger pre- 
dicted that the number of jet transports 
in airline operation would be quite 
small for some time in relation to 
piston-powered airline fleets. He warned 
against underestimating the value of 
operational experience accumulated by 
relatively small numbers of jet trans- 
ports which will be in service in the 
immediate future. 

“The important point is that the 
British have the airplane in operation 
today,” Borger said. "You can talk 
about American operating know-how, 
design know-how, production knowl- 
edge, research facilities and any other 
type of approach, but the pav-off comes 
from actual operating experience. 

"Specifications, drawings, design stud- 
ies, cardboard and plywood mockups are 
no substitute for an airplane a crew can 
step into and take off. Bugs and troubles 
are bound to develop . . . but by the 
time any American operator flies a jet 
transport in regular service, BOAC, 
(British Overseas Airways Corp.) should 
have more than four years operating 

S erience with the Comet 1 and 2 and 
er operators will also have acquired 
experience with the Comet.” 


► Prophets Wrong— Borger warned 

against undue pessimism in the develop- 
ment progress of jet transports. He pre- 
dicted jets eventually would achieve 
even better airline productivity than 
conventional transports. He referred to 
a study made in 1939 by “experts” 
proving any airliner that flew faster 
than 200 mph. would be "uneconom- 
ical” and cited competent industry opin- 
ion of 10 years ago that questioned 
whether a 300-mph. transport could be 



John Borger 


operated at fares competitive with the 
200-mph. plane. 

Borger said the jet transport’s appeal 
to airline customers is based on two 
factors: speed and comfort. He listed 
the following problems in future jet 
transport development: 

• Fuel. Further exploration of energy 
content and cost of various type fuels 
should offer major economics in jet 
transport fuel. Substitution of light 
diesel oil or No. 2 home heating oil for 
kerosene now burned by Comets would 
produce annual savings of $150,000 on 
a San Francisco-Honolulu run of 2,115 
nautical miles operated twice a day. 
Use of heavier fuels with lower cost and 
more BTU per gallon would require 
additional jet engine development to 
obtain burner cans adaptable to the new 
fuel and would require heating applied 
to the fuel system to keep a steady flow 
of heavier fuel from tank to engine. 

• Engines. Trend in modem transport 
design already evidenced by the Super 
Constellation and DC-7 is to get higher 
performance primarily from power in- 
crease rather than aerodynamic improve- 
ments. This trend will become more 
pronounced in jet transports. Because 
about 75% of service troubles with new 
aircraft are located in and around the 
powerplant, the development of jet 
reliability is a prime problem. Increase 
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How Jet Designs Save Time 


Nexv York-London 

London-New York 

San Francisco-Honolulu . 
Honolulu-San Francisco . 


(Total Flight Time 

Current 

best schedule Comet 3 


Advanced 
jet designs 
6:00 


of jet engine overhaul from 500 to 
1,000 hr. would reduce operating costs 
per seat-mile by about 15%. Further 
reductions can be made by replacing 
fewer parts during overhaul. Trend 
toward more engine service activity be- 
tween overhauls will help to extend 
overhaul intervals. 

• Design. Jet transports should be de- 
signed to be as fast as possible up to 
the drag rise limits of compressibility. 
Features such as swept wings, thin air- 
foil sections, and high cruising altitudes 
will contribute to operating economy. 
Low unit costs can be shown for slower 
aircraft, but revenue-attracting quality 
of the fastest aircraft outweighs this 
factor in considering overall airline econ- 
omv. Faster aircraft also achieve greater 
utilization and can fly more revenue- 
producing miles per day than slower 

• Size. The jet transport must be large 
enough to carry a big revenue-producing 


Right propeller blades of Northeast 
Airlines Convair 240— Flight 825— which 
crashed at La Guardia Field. N. Y., Feb. 
6 were found to be at approximately —.5 
deg. pitch, indicating the pilot had ex- 
perienced an unwanted reversal during 
landing. This finding was brought to 
light during the official Civil Aeronau- 
tics Board investigation of the incident 
at the Hotel Lexington in New York 
City. 

Flight 825 originated in Boston and 
the incident occurred at approximately 
7:50 p.m., just prior to touchdown on 
Runway 13 (Aviation Week Feb. 16, 
p. 18). None of the passengers or crew 
was seriously injured although the plane 
suffered extensive damage. 

However, none of the investigators 
who analyzed the wreckage came up 
with anv findings on what might have 
caused the unwanted reversal. 

Since the crash Northeast has initi- 
ated a rewiring program to isolate the 
prop reversing circuit completely from 
the propeller dome to the control 
pedestal. The props on the NEA Con- 
vair are Curtiss model C632S-B352. 


load. The easiest way to reduce scat- 
mile costs still seems to be combining 
the largest number of scats in the small- 
est possible fuselage. High initial operat- 
ing costs of jet transport indicate large 
passenger capacity will be required for 
economic operations. 

• Flexibility. Jet transports should offer 
flexibility in their load-carrying ability. 
The convertible cabin interior devel- 
oped by Pan American on its Strato- 
cniisers and DC-6Bs should be applied 
to jet transports. Rail seating to permit 
quick interior conversion from high- 
density arrangements to Sleeperette serv- 
ice already has been specified by PAA 
for the Comet 3. 

• Range. For better operating economy, 
jet transports should have more range 
than the current Comet series. For 
maximum efficiency, jet transports 
should be designed to operate nonstop 
between key traffic-generating points 
along their routes. 


CAA safety agent maintenance, E. W. 
Keeler, Boston, Mass., testified that the 
prop motor and brake assembly fitted to 
the NEA Convair’s right engine had 
been one of the components fitted to 
the left engine of an NEA Convair 240 
which suffered an unwanted propeller 
reversal on the left side at Portland, 
Me. Apr. 15, 1951. But he found no 
indication of malfunction of the unit 
to tie it to the latest incident. 

The pilot, A. V. R. Marsh, who has 
some 3,100 hr. command pilot experi- 
ence on the CV-240, testified the flight 
had been without incident until he was 
approximately 100 ft. above the airport 
and coming in for a landing. Throttles 
were a little above the idle position. 
Then there was a sudden yaw coupled 
with an unfamiliar loud noise that he 
could not immediately identify. He 
stated he momentarily advanced both 
throttles, but when the yaw and noise 
increased, pulled the throttles back. It 
was then he felt that he was experienc- 
ing an unwanted right prop reversal and 
the aircraft was not responding to his 
control. Before he could attempt fur- 


ther to correct his position, the right 
wingtip, then the landing gear, hit the 
ground and the plane went off the run- 
way and skidded along the grass. The 
right wing tore off and settled against 
the fuselage. 

Under questioning, Marsh and his co- 
pilot, Capt. E. P. Rooney, stated that 
they felt reversible props were a worth- 
while safety device, "in lieu of longer 
runways.” They both strongly recom- 
mended that a warning-light indication 
should be installed to notify the pilot 
when his props are starting into reverse. 
This should be combined with a one- 
motion method of getting back to posi- 
tive pitch, they agreed. 

Northeast, working with Curtiss, has 
modified its prop reversal system follow- 
ing the Apr. 18 incident in Portland, 
which was traced to a sneak circuit 
(short). The reverse slip ring was iso- 
lated further and the prop feather circuit 
was reworked so that it would over-ride 
all other circuits in an emergency, such 
as an unwanted reversal. 

The fact that the 240’s cabin had 
gone dark following the crash came up 
for discussion a number of times during 
the hearing. The 240 crew. Air Line 
Pilots Assn, representatives and at least 
one of the passengers stated an emer- 
gency cabin lighting svstem actuated by 
impact switches should be incorporated 
in airliners to assist in evacuation. 

NEA vice president-operations A. A. 
Lane indicated to Aviation Week that 
the carrier has been investigating this 
proposal for some time but has not yet 
seen a satisfactory unit. He said that 
this incident undoubtedly would ac- 
celerate those studies. 

For emergency lighting, Northeast 
uses two dry-cell units (fastened to bulk- 
heads adjacent to passenger doors) 
which are manually controlled to illu- 
minate exits. 

One of the passenger-witnesses, a 
World War II bomber pilot, vehe- 
mently criticized the emergency exit lay- 
out, stating he wanted it entered in the 
record of the hearings that he thought 
the exits were too small and too diffi- 
cut to operate. He had tried to open 
one of the exits in the dark, he testified, 
but it became entangled in the curtains. 
An ALPA representative later stated to 
the Board investigators that "the open- 
ing of an escape hatch should not be de- 
pendent upon the sliding back of cur- 

Despite the cabin darkness, there was 
little confusion among the passengers 
and evacuation was accomplished in ap- 
proximately li min., witnesses reported. 

The board of inquiry at the two-day 
hearing consisted of Col. Joseph P. 
Adams, Everett S. Bosworth (presiding 
officer), William K. Andrews, Evin N. 
Townsend, Robert W. Chrisp and 
Joseph O. Fluet. 


Propeller Reversed in NEA Crash 


AVIATION 


arch 16, 1953 


Cockpit Setup 

• New instrument panels 
proposed for transports. 

* Pilot visibility improved 
by basic pattern layouts. 

A new standard recommended for 
cockpit flight-instrument panel arrange- 
ment may form the basis for a meet- 
ing of minds on this controversial sub- 
ject between the air transport industry, 
Civil Aeronautics Board and the mili- 

tssued this week by the Society of 
Automotive Engineers, the recom- 
mendation concludes a year and a half 
of concentrated effort by one of SAE’s 
Committee S-7 subcommittees, headed 
by M. G. (Dan) Beard of American Air- 
lines. The standard refers to fixed- 
wing, transport-type aircraft and, as 
such, does not cover helicopters. 

► Standard Details— The SAE standard 
recommends four separate plans, shown 
in the accompanying layouts. Systems 
1 and 2 are adaptable to transport air- 
craft employing flight instruments in 
general use today. Systems 3 and 4 fol- 
low the basic pattern of Systems 1 and 
2, plus provisions for computer-type 
units envisioning use of an instrument 
combining the direction (aircraft head- 
ing indicator) and radio automatic di- 
rection finder (ADF) functions-a radio 
magnetic indicator (RMI) that shows 
the plane’s heading and magnetic com- 
pass course from the aircraft to the ra- 
dio station. It was felt this grouping 
was necessary to arrive at a better all- 
around standard layout and to conserve 
instrument panel space. 

Four complete panel arrangements 
shown in Systems 1, 2, 3 and 4 are 
Tccommended as standard for the cap- 
tain’s flight panel only. The full panel 
of 12 instruments is to be located to 
provide unrestricted visibility of the six- 
basic instruments and, if possible, the 
auxiliary instruments. If it is impos- 
sible to meet this condition, the auxil- 
iary instruments in the bottom row may 
be relocated horizontally not more than 
one instrument space away from the 
position shown. 

For the co-pilot's panel, the four ar- 
rangements are standard only for the 
six basic instruments shown. The re- 
maining auxiliary instruments are in- 
dicated in a recommended location but 
may be rearranged for a more func- 
tional layout. 

Flight instrument panel is to be of 
sufficient size to accommodate at least 
12 standard-size (3i-in.-diamcter) instru- 
ments in three horizontal rows of four 
units each, plus the radio marker bea- 
con lights. 



Centerline of the panel is to be 
within two inches of the vertical plane 
passing through the center of the pi- 

► How It Developed— In 1951, CAB 
issued a tentative directive (later with- 
drawn) that would require the airlines, 
at some future date, to follow the 
Munitions Board’s standard on instru- 
ment panel layout. Air Transport Assn, 
didn’t look with favor on this approach, 
mainly because the Munitions Board 
standard was based on single-seat fighter 
installations. Further study of the sit- 
uation was initiated when ATA re- 
quested SAE to investigate the problem 
and recommend a standard. 

After SAE’s draft-form recommend- 
ation was discussed last year, CAB 
issued another tentative directive call- 
ing for flight instrument standards that 
paralleled, in the main, proposals in the 
SAE document. Meanwhile, the SAE 
subcommittee has revised the recom- 
mendation to inject a little more lee- 
way in the arrangement in the rows of 
instruments outside the basic six-instru- 
ment grouping. 

► Unsolved Factors— While the SAE 
recommendation offers a possible solu- 
tion to the problem of flight instru- 


ment panel arrangement standardiza- 
tion there are other factors that will 
have to be ironed out even if the 
standard is adopted. 

One consideration would be when 
the standard should go into effect with 
respect to future aircraft. A greater 
consideration— one that undoubtedly 
will bring industry resistance— would be 
whether the standard should be made 
retroactive, thus affecting existing air- 
craft. There is some industry feeling 
the retroactive feature might introduce 
enough confusion for pilots to offset 
the projected benefits to be derived 
from standardization. 

The changeover to standard, regard- 
less of how efficiently it would be ef- 
fected, necessarily would involve a 
period in which pilots would be work- 
ing with both old and new arrange- 
ments. 

► Study Scope— To obtain maximum 
possible standardization both for civil 
and military activities, the SAE sub- 
committee coordinated its efforts with 
the Munition Board’s military cockpit 
standardization subcommittee. The 
present SAE standard parallels the cor- 
responding military scheme, except 
that the SAE plan carries standardiza- 
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tion further by taking into account fu- 
ture instrument panels— those that 
would employ flight computers, etc. 

During the course of the subcommit- 
tee’s study, considerable investigation 
centered on the factor of human physi- 
cal limitations. Reviewed were motion- 
picture eye movement studies con- 
ducted by both the Civil Aeronautics 
Administration and the USAF. Sub- 
committee members, most of whom are 
pilots and engineers, also flew planes 
equipped with the new computer-type 
instruments in the course of their in- 
vestigations. 

► Participation— Personnel who partici- 
pated with Beard on the flight instru- 
ment panel standardization study 
included Capt. Scott Flower (vice- 
chairman), Pan American World Air- 
ways; Glenn H. Brink, American Air- 
lines; M. B. Cahill, Northwest Airlines; 
C. M. Christenson, United Air Lines; 
F. E. Davis, Eastern Air Lines; O. R. 
Haueter, Continental Air Lines; J. B. 
LeClaire, Transcontinental & Western 
Air; and H. G. Portman, Air Line 
Pilots Assn. 

The standard is another in the series 
prepared by SAE on cockpit standard- 
ization. Previous documents have cov- 
ered location and actuation of aircraft 
controls, cockpit visibility, and instru- 
ment and cockpit lighting. 


Flying Tiger Salaries, 
Bonuses Reported 

First airline report to Civil Aero- 
nautics Board of salaries and security 
holdings in 1952 shows Flying Tiger 
Line salaries and bonuses increased 
little over a year ago, but a number of 
officers and directors sold substantial 
common stock holdings. 

President and director Robert Pres- 
cott got bonuses and indirect compen- 
sation totaling 58,200 bonus and re- 
duced his common stock holdings from 
15,928 to 5,228 shares. Board chair- 
man Samuel Mosher reduced his com- 
mon stock from 27,970 to 26,895 

Here are reported 1952 compensa- 
tions and stockholdings of Tiger gen- 
eral officers and directors (1951 figures 
are shown in parentheses where changes 
occurred in 1952): 

Samuel B. Mosher, chairman of the 
board, no salary, 51,200 indirect com- 
pensation, owns 26,895 shares common 
(27,970), 818 shares preferred, and 
has control of 5100,000 debentures 
through control of Signal Oil & Gas Co. 
which holds these debentures; Robert 
W. Prescott, president and director, 
salary 530,000, bonuses and indirect 
compensation 58,200 (none), owns 



FRENCH COMET REFUELS 
Union Acromaritimc de Transport’s first 
DH Comet XA jet transport at Le Bonrgct 
Airport, Paris (above) and at Nouasseur Air- 
port, Casablanca (left), taking on jet fuel 
from Esso highspeed hydrant systems. The 
left photo details the underwing fueling 
point and also the Comet's four-wheel main 
landing gear. UAT is an independent 
French carrier operating scheduled service 
between Paris, North and West Africa and 
the Middle and Far East. It inaugurated 
regular jet airliner service between Paris and 
Dakar via Casablanca Feb. 19. Shown in 
the photo above is the self-propelled Esso 
delivery unit utilizing manually controlled 
hoses for either under-or overwing fueling. 
Dispenser can be fitted with pumps either 
to boost pressure in a pressure-type hydrant 
system or to proride pressure in a gravity- 
feed installation. UAT is scheduled to get 
two additional Comet lAs. 


3,228 shares common (15,928) and 3 
preferred; Fred Benninger, secretary- 
treasurer, salary $18,000, Bonus $6,400, 
no holdings; W. E. Bartling, vice 
president, salary 513,200 (510,700), 
bonus 53,000 (none), holds 388 shares 
common (12,488 common and 570 
pfd.) and 551,000 debentures (none); 
George T. Cussen, vice president, 
salary 59,450 ($8,000), bonus 54,200 
(none), holds 100 shares common (200) 
and 33 preferred; Ralph B. Stump, asst, 
secy.-treas., salaty 510,700 ($9,400); 
George M. Mcssinger, asst, secy., salary 
58,425. 

Directors: Allen T. Chase, salary 
53,025, indirect compensation 51,050, 
holds 2,060 shares common acquired 
Sept. 2, 1952; James E. Davidson, in- 
direct compensation 5750 (51,350), 
holds 550,000 debentures (none); Nor- 
man L. Meyers, indirect compensation 
5450 (none) plus equity in $24,000 
paid to Meyers & Batzell, legal counsel 
(none), holds 3,050 shares common 
and 8 preferred (82); Houston Rehrig, 
salary 53,025 (54,500), indirect 5900 
(none), holds 8,900 shares common 
(15,730 common and 2,700 pfd.) and 

5102.000 debentures (none); Robert L. 
Smith, 51,050 indirect compensation; 
Thomas J. Sullivan, 53,025 salary (54.- 
350), 1,350 indirect compensation 
(none), and holds 1,392 shares common 
(13,980 common and 2,300 pfd.) and 

525.000 debentures (none); William 
Zeckendorf, no compensation or hold- 
ings. 

Airline Tax Benefits 
Broadened by ODM 

Office of Defense Mobilization has 
broadened airlines’ opportunity to get 
accelerated tax amortization on a total 
of 600 planes delivered in the mobiliza- 
tion period. ODM has lengthened the 
period of eligibility for the tax benefit 
by almost two years. 

' For planes delivered during the target 
period, ODM permits a five-year write- 
off instead of the normal seven years 
allowed by Bureau of Internal Revenue. 

► Realistic Goal— The new ODM ruling 
permits rapid writeoff of airliners de- 
livered within the five and a half years 
from Jan. 1, 1950, to June 30, 1955. 
The original ODM goal, set about a 
year ago, was 600 new transport de- 
liveries from Apr. 1, 1951, to Dec. 31, 
1954. Approximately 300 planes have 
been delivered so far, and an additional 
60 are certificated but have not been 
delivered. 

Despite huge airline capital commit- 
ments for these orders, it did not appear 
that the 600-plane goal would be at- 
tained within the original period. The 
new time-extension appears to make the 
600-plane goal more realistic. 

► War Mobilization— Airlines accepting 
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AT NORTH AMERICAN AVIATION 


Guided missile and rocket engine developments at 
North American are years ahead in engineering and 
design. More than five million man-hours’ experi- 
ence in actual rocket engine firing tests, for instance, 
contribute to North American’s substantial leader- 
ship in this challenging phase of aerophysics. 

North American’s stature in this exciting and 
complex field is the result of three things : The fore- 
sight to plan ahead for the nation’s future needs; a 
stimulating, side-by-side cooperation among the 
best engineering brains in the industry; and the im- 
mediate availability of North American’s extremely 
advanced research and test facilities to its aero- 


physics personnel. One such facility is the Aero- 
physics Field Laboratory, shown above. Another 
is the world's largest privately-owned supersonic 
wind tunnel. There are many more. 

There are always career opportunities at North 
American for imaginative scientific minds. A 
brighter future for you may be here at North 
American— in the field of airframe design, struc- 
tures and stress, propulsion systems, special me- 
chanical equipment, aerodynamics or flight test 
instrumentation and operations. 

Why not write for complete information, giving 
us your education and experience? 


momth i »// ///r 1 1 u/r/AWi #vc 


Engineering Personnel, Missile and Control Equipment Department 

— 12214 Lakewood Boulevard, Dept. 95-A, Downey, California 


NORTH AMERICAN HAS BUILT MORE AIRPLANES 


IAN ANY OTHER COMPANY IN THE WORLD 





the rapid tax writeoff privilege must 
fulfill their side of the bargain by mak- 
ing the planes available for military 
use in the event of full war mobiliza- 

The four-engine aircraft must be 
modified to be ready for 48-hour transfer 
to overseas military transport service. 
Most airlines still are negotiating with 
Air Materiel Command on terms of 
these long-range modifications. 

Report Says CAB Is 
Strangling Nonskeds 

Civil Aeronautics Board is charged by 
the Senate Small Business Committee's 
annual report with inflicting “death by 
delay” and "strangulation by regula- 
tion” on the nonscheduled ait transport 
industry. The report was filed just prior 
to the Board’s appearance before the 
committee. 

The committee has requested CAB 
to testify Mar. 20 on steps it has taken 
to consolidate nonsked airlines in the 
transportation system. 

The committee also lashed at the 
Board for alleged failure to promote in- 
ternational airfreight service. 

Highlights of the report: 

• “This past year saw a stepping-up on 
the war of attrition against the small 
business segment of the aviation indus- 
try by CAB. CAB action against the 
irregular airlines, who were the origina- 
tors of low-cost aircoach, took a number 
of forms, ranging from mild harassment 
to outright elimination of some of the 

• Decisions by CAB adverse to the non- 
skeds included "refusal of the Board to 
reconsider its denial ... of a certificate 
of public convenience and necessity for 
all-coach transcontinental service and an 
attempt by the Board to obtain author- 
ity from Congress to impose severe 
financial penalties for violations of CAB 
economic regulations.” 

• If CAB’s study of the role of nonskeds 


in air transportation drags on for an- 
other two years, “some of the nonskeds 
have protested that by the time it is 
completed all of them may already have 
been eliminated by CAB, thus defeat- 
ing the purpose of the study.” 

• “CAB, at the request of the President, 
recently agreed to reconsider its recom- 
mendations in the trans-Atlantic freight 
case against certifying all-cargo service 
across the North Atlantic. Instead of 
reaching a decision promptly, as the 
President apparently envisioned, CAB 
has ruled that the proceedings must be 
an entirely new case, which may take 
years to decide. American carriers al- 
ready lag far behind foreign carriers in 
the international freight field. By the 
time a decision is reached by CAB. even 
should it be favorable to certification, it 
may be too late for the U. S. to over- 
come the handicap.” 

CPA Comet Crash 
Causes Are Sought 

(McGraw-Hill World News) 

Karachi— Markings on the runway at 
Karachi Airport indicate that the Cana- 
dian Pacific Airlines’ DH Comet 1A, 
which crashed here Mar. 3, may have 
developed an excessive nose-up attitude 
during takeoff, resulting in high drag 
and semi-stalled condition preventing it 
from becoming airborne. 

If so, the circumstances would almost 
duplicate the earlier crash of a BOAC 
Comet 1 at Ciampino Airport. Rome, 
Oct. 26 (see Aviation Week Jan. 19, 
pp. 58-72 for official investigation re- 
port). 

Eyewitnesses of the Karachi crash say 
runway markings make it appear that 
the jet airliner's tailskid had scraped 
along the strip. 

Tire marks there indicate that the 
pilot unsuccessfully attempted to brake 
the aircraft, which tore through a 
barbed wire fence at the edge of the run- 
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way, plunged into a deep ditch and 
burned completely, killing all 11 per- 
sons aboard. 

Intensity of the fire, which com- 
pletely destroyed the plane made a de- 
tailed investigation of the wreckage 
difficult. The Comet 1A reportedly was 
loaded with 56,000 lb. of fuel. 

Five of the men aboard were Cana- 
dian Pacific Airlines’ crew members; the 
remaining six were British technicians, 
including five de Ilavilland Comet ex- 
perts (Aviation Week Mar. 9, p. 17). 
Three de Havilland officials, chief test 
pilot John Cunningham, Peter Mouritz 
of the DH Engine Co.; and Peter Det- 
mold of the Comet servicing organiza- 
tion flew to Karachi aboard a BOAC 
Comet to aid in the official investigation. 


SHORTLINES 


► Air France passenger-miles gained 
16% in 1952 to 928,276,900, and 
freight ton-miles climbed 22% to 34,- 
486,800— with the same fleet as 1951. 
This year, company will commission 
Turbo Compound Super Constellations 
for long-range flights and jet de Havil- 
land Comets and turboprop Vickers 
Viscounts for medium and short hauls. 

► Allegheny Airlines passenger revenues 
last month of $115,809 compare with 
$79,889 of a year ago, while scheduled 
mileage flown dropped 9,000 mi. Feb- 
ruary traffic and the company’s profit 
the last half of 1952 indicate a “good 
year,” Allegheny says. 

► Avianca, Colombian National Air- 
ways, plans daily service to New York 
starting in April, compared with cur- 
rent service of four flights a week. . . . 
Company also starts flights from Bo- 
gota to Hamburg and Frankfurt, Ger- 
many, Apr. 10. 

► Braniff Airways application for non- 
stop Tulsa-Dallas service has been de- 
ferred by Civil Aeronautics Board for 
consideration with a similar Continental 

► British European Airways helicopter 
unit rescued 76 persons during the re- 
cent Holland flood disaster, carried 44 
doctors, and supplied two tons of medi- 
cal and other supplies in 45 hr. flying 

► British Commonwealth Pacific Air- 
lines may be first carrier to span the 
Pacific with jet transport equipment. 
Canadian Pacific Airline’s Comet 1A 
was scheduled to start this spring, but 
the Karachi crash reduces the company 
to only one such type until delivery of 
Comet 2s. BCPA plans Pacific service 


with Comet 2s, which are ordered for 
late 1954 delivery. 

► British Overseas Airways seeks im- 
provement of Nassau’s Oakes Field 
airport. BOAC board chairman. Sir 
Miles Thomas, says its present "sub- 
standard” condition would hamper jet 
service. . . . Company plans to investi- 

ate weather characteristics at 40,000 

t. over the Atlantic with Comet 2 
jets in 1954 before operating them 
New York-Nassau-Jamaica-Bermuda. 

► Civil Aeronautics Administration on 
Mar. 16 added a new communications 
guard channel, 3023.5 kc, and dropped 
the military guard channel, 4495 kc. 
CAA also plans to drop the time-hon- 
ored 3105-kc guard channel a year from 
now. CAA says the new 3023.5 kc is 
a step in a worldwide program to re- 
arrange the high-frequency spectrum 
and gives more freedom from tropical 
static. . . . The administration has 
asked that the personnel-hiring "freeze” 
by President Eisenhower be waived for 
airways operation specialists, (including 
communicators and traffic controllers) 
and electronics maintenance personnel. 
"Essential” jobs do not come under 
the recent administrative “freeze.” 
Total CAA personnel turnover averages 
about 2% per month. 

► Colonial Airlines domestic Canadian 
and Bermuda passenger traffic in Janu- 
ary increased 30% and 43%, respec- 
tively, compared to a year ago. 

► Eastern Air Lines has installed an 
automatic telephone exchange at the 
Miami maintenance base, linking of- 
fices, dock areas, runup positions, etc. 
On-time performance is expected to 
benefit most, but direct cost savings 
arc anticipated, too, through increased 
maintenance efficiency. 

► International Civil Aviation Organiza- 
tion will meet July 8 at Brighton, Eng- 
land, to continue the present agreement 
that maintains 25 ships on North 
Atlantic weather patrol. 

► Oakland Municipal Airport SlO-mil- 
lion general obligation bond goes to 
public vote Apr. 21. 

► Pan American World Airways has 
signed a wage contract giving increases 
of 10 to 11 cents an hour to ground 
personnel and about $30 a month to 
flight service personnel. Some 5,000 
workers arc affected by the two-year 
contract. . . . Company’s 28 Strato- 
cruisers have flown more than half a 
million passengers since introduction 
Apr. 1, 1949. PAA now operates 118 
passenger transports altogether— includ- 
ing Constellations, DC-6Bs and Con- 
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SEARCHLIGHT SECTION 


Dallas, 
Texas 

V®. ASHCRAFT CORPORA™" J Needs 

ENGINEERS 

and OTHER TECHNICAL PERSONNEL 


EXPERIENCED IN 


AERODYNAMICS 
POWER PLANT 
ELECTRONICS 
STRESS ANALYSIS 
SERVO MECHANISMS 
STRUCTURES 
ARMAMENT 


CONTROLS 

WEIGHT CONTROL 

LIAISON 

MECHANICAL 

MATERIAL PROCESS 

LOFTING 

DRAFTING 


FLUTTER & VIBRATION 


BOX 6191, DALLAS, TEXAS 
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Vought Aircraft, Employment Office, Box 5907, Dallas, Texas. 

Chance Vought 
Aircraft 
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SEARCHLIGHT SECTION 


INSTRUMENTS 

Authorized Factory Sales 
and Service 
for 

* Eclipse-Pioneer 
* Kollsman 
* U. S. Gauge 

C.A.A. Approved Repair Station 
#3564 




AIRCRAFT SALCS £ S 
[XPtRACHCt°'or, 


EXECUTIVE P & W LODESTAR 




Before you decide . . . Consult 

Hlal/ard 



BEECHCRAFTS 


— BEECHCRAFT DISTRIBUTORS — 
ATLANTIC A^VIATION^CORPORATION 


DESIGNERS-LAYOUT MEN 


ELECTRONIC 

MECHANICAL 


We desire personnel of the highest caliber — experienced in the 
iield oi airborne automatic electro-mechanical control equipment. 

ENGINEERS 

MECHANICAL DESIGN 
ELECTRONIC 
SERVO 

This work deals with the manufacture and develop- 
ment of highly complex equipment of the most ad- 
vanced type in a new and expanding division of an 
established firm with 20 years of successful experience 
in the precision instrument field. 


KI 

s-s lags 

.d— write or apply . . . 

LUG DIVISION 

General Motors Corporation 



E. KENILWORTH PL. 


MILWAUKEE 2. WIS. 


A & E 

MECHANICS 

(C.A.A. License required) 

FOR 

C-T19 and C-123 Aircraft Programs 

Interesting and pleasant work in the Flight 
Test Department. Write or apply in person to 

KAISER-FRAZER CORPORATION 

WILLOW RUN (Detroit) MICHIGAN 


10CKHIED PV-1 


OFFICE SPACE AVAILABLE 
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EASTERN AIRLINES 
DOUGLAS DC-3 S 

AVAILABLE FOR LEASE 

We have available lor immediate lease to corporations and air- 
lines DC-3 Passenger and Cargo Airplanes. These aircraft are 
fully equipped for scheduled airline operation. Executive versions 
also available. Call on us for more information on the advan- 
tages of leasing. We can give you all the advantages of owner- 
ship without large capital expenditure. Let us show you the 
advantage of our corporate leasing plan. Our 20 years of aviation 
knowledge is at your disposal. Airplanes available for inspection 
at our Fort Wayne or Miami. Fla., base. Available with Wright 
or P & W engines. 


FOR SALE 

LOCKHEED VENTURA 

260 M.P.H. Executive Transport 
Overhaul and Conversion 

in Process for 
Early Delivery 

Details on request 

SPARTAN AIRCRAFT COMPANY 
AVIATION SERVICE DIVISION 


DOUGLAS PARTS 

DC3 — DC4 


JfegH s 

ES332 WF 



PRATT 8. WHITNEY ENGINES 

THREE R2000-7 

No Time Since Commercial Overhaul 

R1830-65's 

No Time Since Overhaul {1650.00 

P. D. SMITH 

AIRCRAFT ENGINE PARTS 

10901 SHERMAN WAY 
SUN VALLEY CALIFORNIA 


C47-A CENTRE SECTION 

FOR SALE 

Overhauled to latest C.A.A. & 
Douglas specs. Complete with 
new skin. Less tanks. 

F.O.B. Miami, Fla $16,500 




FOR SALE 

TRANSPORT AIRCRAFT 


ALSO 

AIRLINE— CORPORATE— MILITARY 
CONAIR 240'S 

C-47 A & B ZEROED P & W 
ENGINES 

CONSOLIDATED PBY 5A 


LOW TIME LODESTAR 

NAN, N. Y. C. EASTAVAIR, LONDON 


Eastern Aircraft Sales Corp. 


LOCKHEED LODESTAR 

Late Serial #2614, N-633 


PAGE AIRWAYS, INC. 


JACOBSON ENGINE 
^ TEST STAND ^ ^ 

BUCK PHILLIPS 


NAVCO, Inc., HAS IN STOCK 




Bonanzas, Navions, Aero Commanders 
48 Hour Service— PS5 Carburetors 
Factory Authorized — CAA Approved 

AERO PRECISION INDUSTRIES 


FOR SALE 

HILLER HELICOPTERS 

Two Model 360— Mfd. 1950. Ezccllont 


ATTENTION 
LOCKHEED OWNERS 
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SEARCHLIGHT SECTION 


BUY FROM ONI SOURCE! 

Save time — save money — buy unused aircraft parts from one of 
the largest most diversified warehouse stocks in the country! 



COMMERCIAL SURPLUS SALES CO. 

«101 CURTIS AVENUE, BALTIMORE 26, MARYLAND TELEPHONE: CURTIS 3300 
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COCKPIT 

VIEWPOINT 


By Capt. R. C. Robson 


More Reliability Needed — Part 1 

Reliability is still a serious problem in air transportation because the 
average person regards the airplane in nearly the same light as the tele- 
gram— to be used only under certain circumstances. Reliability, as we 
use it here, docs not relate to engine failure, fire or crashes and the like. 
This problem concerns the 11:15 flight which arrives promptly at 2:30, 
or the Pittsburgh plane which finally lands— at Cleveland. Though our 
present-day percentage of "irregular operations” is small, it can and 
should be reduced still further. 

One big headache lies with our U. S. doctrines of weather flying. 
Here is an art which can be said to have been conquered in practice but 
not in theory— a distinct switch from usual procedure. To be blunt about 
an old theme in this column, we are operating under an untenable theory 
of weather minimums which legally prevent many operations that other- 
wise could safely be accomplished. 

► Ceiliometer Peep Show— For those new to the subject, two facts must 
be made clear. First, it has been proved many ways at many times that 
we cannot measure ceilings accurately closer than several hundred feet. 
Second, when this arbitrary observation says “below limits,” a scheduled 
flight has no alternative but to go elsewhere or remain at cruising altitude. 

Obviously, this is a strange way to conduct a multi-billion-dollar busi- 
ness. But the lawmakers keep insisting that this mystical number 
obtained during a ceiliometer peep show has some connection with 
safety. In effect, when this number falls below a reference figure the law 
says to the pilot: “Son, we no longer trust you or your skills; go away.” 

► Misleading Reports— Since this is the same pilot who was trusted to 
make the takeoff, maintain a safe cruising altitude, slow down in turbu- 
lence, use deicers when needed, make an instrument approach, pull up 
when the weather is worse than reported, and trusted in a thousand 
other ways, it is difficult to see the justification for a sudden change at 
one particular point. 

The adherants of this foolish law say that allowing the pilot to take 
a “look-see" wall encourage cheating; that is, fly too low, determined to 
land at all costs. So the law will not let the pilot come near the airport. 

Let's examine this reasoning. First, every scheduled airline pilot in 
the country has had more than one wild ride under the present rule 
because of misleading weather reports. Second, the law already credits 
the pilot with the good judgment to pull up when he finds weather 
below safe limits. So actually nothing will be changed by allowing a 

That last sentence is not strictly accurate, of course. One thing will 
change: Reliability in air transportation will increase bv a considerable 
amount. 

► Practical Measurement— Landing an airplane under poor weather 
conditions is mainly a function of how far the pilot can see. The 
observation that would be of most benefit is a visabihtv measurement 
from the end of the runway in the direction in which the landing 
is being made. This u'ould not only be of practical value to the pilot 
but could also serve as a legal limit. 

It should be stated here and now that aviation needs all the weather 
information it can get, with as much accuracy as possible. And this is 
not meant to slur the U. S. Weather Bureau, for they are doing the best 
they can and simply following regulations made by others. In the inter- 
ests of reliability' to promote the growth of air travel, it is high time 
these "others” recognized the shortcomings of present regulations and 
inquired into more modern methods of doing the job. 

Next week we will delve into a more modem method. 


AVIATION CALENDAR 


Mar. 16-20-SAE semi-annual meeting of 
aeronautical materials specification group. 
Stoneleigh Hotel, Dallas, Tex. 

Mar. 17-19 — 21st National Meeting Ameri- 
can Meteorological Society, Chalfonte 
Haddon Hall, Atlantic City, N. J. 

Mar. 17-20— 21st Annual Meeting, American 
Society of Tool Engineers, Hotel Staffer, 

Mar. 23-25— Third Midwestern Conference 
on Fluid Mechanics, University of Minne- 
sota, Minneapolis. 

Mar. 23-26-Institute of Radio Engineers 
National Convention, Waldorf-Astoria 
and Grand Central Palace, New York, 

Mar.’ 23-27— Eighth Western Metal Expo- 
sition and Congress, Pan-Pacific Audito- 
rium, Los Angeles. 

Mar. 23-28-Congress of Civil Aviation Con- 
fercncc, a joint meeting of trade organi- 
zations; Theme: 50 years of aviation 
progress. Airport Operators Council and 

holding annual meetings simultaneously. 
Kansas City, Mo. 

Mar. 25-27— National Production Forum of 
the SAE, Hotel Staffer, Cleveland, O. 

Mar. 31-Apr. 2— First International Magne- 
sium Exposition, National Cuard Armory, 
Washington, D. C. 

Apr. 20-23— Aeronautic Production Forum, 
National Aeronautic Meeting and Aircraft 
Engineering displav (SAE), Hotel Gover- 
nor Clinton and Hotel Staffer. New York, 
N. Y. 

Apr. 20-May 2-Annual Conference of Tech- 
nical Committee, International Air Trans- 
port Assn., Caribe Hilton Hotel, San Juan, 
Puerto Rico. Helicopter Symposium will 
be a principal feature. 

Apr. 25-Mav 2— First annual National Trans- 
continental Handicap Air Cruise for pri- 
vate planes of 300 hp. or less, Philadel- 
phia to Palm Springs, Calif., sponsored by 
Philadelphia Junior Chamber of Com- 

Apr. 29-Mav 1-1953 Electronics Compo- 
nents Symposium (AIEE-IRE), Shakes- 
peare Club, Pasadena, Calif. 

May 6-7— Second annual Skylady Derby, 
sponsored by Women's National Aero- 
nautical Assn., sanctioned by NAA and 
conducted under FAI rules. From Fort 
Smith, Ark., to Memphis, St. Louis, Kan- 
sas City and return to Fort Smith. 
WNAA's twenty-fourth annual conven- 
tion will follow at Fort Smith. 

May 11-13— National Conference on Air- 
borne Electronics, Dayton Biltmore Hotel, 
Dayton, O. 

May 16— Armed Forces Day, open house pro- 
grams at local USAF, Navy, Army, Marine 
and Coast Cuard installations. 

Sept 7-13-1953 SBAC Coronation Year 
Flying Display, Famborougli. Hampshire, 
England. 
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LETTERS 


Pilots & Experience 

Captain Robson’s column "Cockpit View- 
point" is one of the most practical and in- 
teresting aviation columns I read. However, 
in his column in your Feb. 23 issue, in dis- 
cussing the Air Force crashes, he is no doubt 
correct that experience in the command pilot 
and lack of ability to assist from the co-pilot 
are major factors in these crashes. He 
neglects, completely, however, other per- 
tinent factors such as training and ability 
and doesn’t suggest any useful method of 
obtaining experience. 

Another consideration might be naviga- 
tional equipment available to the pilot, 
which in all probability is not equal to that 
of the airlines or executive pilot. 

J. H. Zerbey, III 

General Manager & Managing Editor 
Pottsvillc Republican 
Pottsville, Penn. 

(Capt. Robson’s point was whether pilots 
with the most experience should not be as- 
signed to flights carrying as many as 80 or 
more men on transport Bights — Ed.) 

Captain R. C. Robson’s Cockpit View- 
point article (Feb. 23) criticising USAF 
policy of permitting low total time pilots to 
command heavy passenger carrying aircraft 
has no doubt by this time caused a wave of 
protest, to which I am going to add my two 

Capt. Robson’s derision of the 2500 hour 
heavy aircraft pilot is not consistent with 
the past history of the aviation industry. 
USAF accidents are due perhaps to low pilot 
proficiency and lack of supervision but cer- 
tainly not in itself to low total pilot time. 

A close relationship with an ATC airline 
operation, utilizing sixty C-46 type aircraft, 
24 hour schedule, considerable instrument 
weather, inadequate radio facilities, ques- 

ures and emergency incidents, overloaded 
airplanes, and a 1 2 month safety record un- 
surpassed anywhere, prompt me to make 
this statement. 

All this with quite a few not 2500 hour 
pilots but 1000 hour pilots, practice, practice, 
practice and a little mental thing called at- 
titude — impressing on the youngster his re- 
sponsibility as an airline pilot, that there 
are no shortcuts to the right way, that mini- 
mums arc just that and that many an "ex- 
perienced” old timer would still be around 
if he hadn’t sneaked that extra 100 feet. 

Captain Robson has a short memory. He 
should investigate the background of his 
own airline captains. I am sure he will dis- 
cover that they were not bom with 20,000 
hours in the book. He may even find a few 
who at one time did not possess the scorned 
2500 hours when they were full fledged cap- 
tains in command of a load of women and 
children even though their qualifications 
were "fantastically inadequate.” 

Captain Robson's memory is indeed short 
when he speaks of 2500 hours as a mere 
introduction to the newer and heavier equip- 
ment. He forgets the moment when he was 
roaring down the runway in a new airplane 


with his trusting human cargo, with hour 
number one of scheduled flight still to be 
placed under his belt. He forgets he was 
part of a not too impressive operation for 
about three years until he was properly in- 
troduced to his equipment. 

The scheduled airline accident record does 
not seem to indicate a ratio of experience 
level to accident occurrence. Perhaps a 
2500 hour man in the Convair at Memphis, 
who has been drilled and drilled on the 
proper airspeeds and flap settings for engine 
failure on takeoff would have made it around. 
And who can say that the 20,000 hour man 
could have saved the Convair at Newark? 
Is the junior captain, who on a five hour 
local run, makes half a dozen landings and 
maybe as many instrument approaches, less 
proficient and less safe than the 20,000 hour 
man on an ocean run who watches an auto- 
pilot hold a heading for 10 hours. 

Based on present industry standards the 
latter obtains twice the experience trip for 

total hours in the air but of recent and con- 
centrated practice. The 20,000 hour man is 
usually assigned to the heavier equipment 
not because he can operate it more safely 
than his junior captain but because he has 

berth. 

It takes about 25 years for a pilot to 
acquire 20,000 hours of airline time, placing 
these pilots close to 50 years of age. To 
state that a 50-year-old reflex and nervous 
system is the equal of a 25-ycar-old would 
be incorrect. The older pilot acquires a 
seasoning and judgment that, combined with 
proper attitude, lets him realize that he is 
slowing down, that his proficiency is de- 
teriorating and he makes allowances ac- 
cordingly. 

But the fact remains that pilot proficiency 
is still the greatest human factor in safe air- 

missing^a bet in that the wise old owl, 

necessarily pushing the knobs, would be a 
healthy situation. 

I, myself, am an airline transport rated 
corporation pilot; 16 years and 7000 hours, 
a junior birdman to be sure, but nonetheless 
I firmly believe the USAF 2500 hour pilots, 
properly trained, indoctrinated and regulated, 
can conduct an airline operation anywhere in 
the world with any size equipment, and with 
equal or better safety records than the air- 
lines of today, who are hampered by out- 
moded practices and prejudices. 

Mark H. Houston 
6520 Craigland Court 
Cincinnati 30, Ohio 


Flying & Safety 

aviation safety Jan. 12 is looking at the 
relationship between the amount of flying 
and the number of accidents in the Air Force 
from the wrong approach. 

He seems constantly surprised in the 
article that the number of accidents (based 
on 100,000 hr.) goes down as the amount 


of flying increases, or goes up as the flying 
decreases. 

It seems to me this is quite a natural 
phenomenon which would accompany the- 
skill of flying. An increase in the total 
amount of flying done by the Air Force 
would indicate a somewhat proportional in- 
crease in the flying per pilot. I believe any- 
one connected with flying will admit that 
the more flying a person does, the less apt 
he is to have an accident when reckoned 1 
on a "per unit” basis. 

During the 1946 demobilization period, 
flying dropped to a little over four hours 
per month for thousands of rated officers. 
The inevitable result was a very high acci- 
dent rate. As flying time became more avail- 
able the last five years, proficiency again- 
picked up and the accident rate declined. 

Among airline personnel, the accident rate 
is the lowest in existence; and the flying 
is a steady 900 hr. per year per pilot. 
Tire constant application of the individual’s 
skill keeps proficiency on a high level and’ 

Lyle H. Gildermaster, Co-Pilot 
Chicago & Southern Air Lines 
548 Carol Drive 
New Orleans, La. 

Garuda’s Repair Base 

With reference to Aviation Week, Dec. 
8, p. 88 and Dec. 15, p. 14, I have had the 
pleasure of visiting Indonesia several times 
and was assigned to Garuda Indonesian Air- 
ways, N. V., for their first year of Convair- 

I’m afraid your correspondent in Mel- 
bourne is too far removed from the scene 
to get all his facts straight. Garuda has an- 
excellent, well-staffed maintenance base at 
Djakarta; and it is not true, as stated in your 
Dec. 8 issue, that "most of its planes are 
sent to Australia when they need extensive 
overhaul or repairs." 

Shame on you for headlining the Dec. 1 5 
story, "Indian Airport Plans.” "Indian” is 
not an abbreviation nor a nickname for the 
Republic of Indonesia. 

Henry M. Bohmbach 
Field Service Engineer 
Consolidated Vultee Aircraft Corps 
c/o Hawaiian Airlines Ltd. 

Honolulu, T. H. 

Praise 
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New X'Band 
Test Equipment 

ADDITIONAL INSTRUMENTS 
ADDED TO MICROLINE* 



This instrument is used in conjunction 
with accessory equipment to measure and 

power levels as low as 10 microwntts. It is 
particularly useful in the measurement of 
pulsed power. This thermistor mount is 
recommended for use with the Microline 
Model 123B Wattmeter Bridge. 




This instrument is specially adapted for 
use in precise microwave measurements 
where the quality of excellent impedance 
matching over a broad band is essential. 
The design of Model 495 provides for 
independent control of phase and ampli- 
tude of the reflection coefficient of the 
load. It is particularly useful in applica- 
tions requiring a termination of minimum 
power reflection, a movable termination 
where the reflection from the termination 
can cause error in measurements, or as 
a means of matching low standing wave 
ratios to obtain the smallest possible 
reflections. 

Frequency Range S. I -12.4 kmc. 

VSWR Range 1.005-1.15 

Phase Variation .360* 

Waveguide Size RG-52 U ( I" x 34") 

Power Rating 5w. 

Our nearest district office will be glad to 
supply complete information upon request. 




Type Z1 200.. .extra length 
locking beams. Recommend- 
ed for prolonged service at 
temperatures up to 1200°F. 
Superior locking effectiveness 
assured on bolts at the tol- 
erance limit of Class 3. 



Every major aircraft engine 
made today relies on the 
vibration -proof holding power 
of Elastic Stop Nuts. 

ELASTIC STOP NUT CORPORATION 
OF AMERICA 

Dept. N22-325, 2330 Vauxhall Rd., Union, N. J. 


Only ES.X.l manufactures a complete line of all topes and sizes of selfdockinQ nuts to meet 
opcratinQ temperature reQuirements rant/intj from —GS° F. to 1200° F. 




